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1 WHEREAS, the County Council of Howard County, Maryland recognizes that floods 

2 are a common occurrence throughout the region and can cause significant property damage and 

3 loss of life; and 

4 

5 WHEREAS, the County is committed to the mitigation of flood related hazards, the 

6 protection of the public health, and the reduction of property damage and loss of life that can 

7 result firom flood events; and 

8 

9 WHEREAS, over the years, communities have taken proactive measures to reduce the 

10 impact of flooding and the damage caused by fioodmg to residents and structures; and 

11 

12 WHEREAS, in March of 2008, the Howard County Office of Emergency Management 

13 received funding from the Federal Emergency Management Agency ("FEMA") through the 

14 Flood Mitigation Assistance Grant program for the development of a Flood Mitigation Plan (the 

15 "Plan") for the County; and 

16 

17 WHEREAS, the Department of Public Works , in conjunction witii tiie Hazard 

18 Mitigation Steering Committee, has developed the Plan consistent with the federally prescribed 

19 planning process for the development of the Plan; and 

20 

21 WHEREAS, federal law requures that the Plan articulate a comprehensive strategy for 

22 implementing technically feasible flood mitigation activities for the area affected by the Plan; 

23 and 

24 

25 WHEREAS, the purpose of tiie Plan is to address flood hazards that threaten the health 

26 and welfare of the County's residents and property and to develop actions to mitigate the effects 

27 of flooding; and 

28 

29 WHEREAS, adoption of the Plan will make the County eligible for future grants to 

30 uxiplement the recommendations of the Plan, i f and when fimds become available; and 



1 WHEREAS, the Coimty Executive has reviewed the Plan and recommends its adoption 

2 by the County Council. 

3 

4 NOW, THEREFORE, BE IT RESOLVED by tiie County Council of Howard County, 

5 Maryland thiS/̂ Ŝ" day of 0 v , 2011 that the effort to become more disaster 

6 resistant is deemed worthy of support, and that the Howard County Flood Mitigation Plan 

7 prepared by the Howard County Department of Public Works, attached hereto and incorporated 

8 by reference, is hereby adopted. 

9 



.oward County 
Internal Memorandum 

Subject: Flood Mitigation Plan 

Memo To: Lonnie R. Robbins 
Chief Administrative Officer ^ 

Fronti James M. hvin. Director y ^ ^ ^ 
Department of Public Wofrks 

Hate: June 22,2011 

Howard County received Flood Mitigation Assistance (FMA) fimding firom FEMA to develop a 

Flood Mitigation Plan in oidea* to become eligible for Federal pre- and post disaster funds. In 2010, 

Howard County's Department of Public Works, in conjunction with the Office of Emergency 

Management, developed a Flood Mitigation Plan (FMP). designed to meet the FMA criteria and 

allow the County to be eligible to receive jEiiture federal fiindmg. The FMP has been reviewed and 

accepted by FEMA pending its adoption by Che County. This resolution is being introduced to 

request that the Howard County Council adopt this plan so that Howard County may be eligible for 

these fimds. There is no durect fiscal impact to this legislation and adopting the FMP will put the 

County in a better position to receive fiiture fimding. 

The FMP provides Howard County with a road map, which helps to develop, enhance, and 

strengthen local mitigation measures already in place and helps to fbnnulate additional actions that 

can reduce the County's vulnerability to the impact of flooding and its detrimental effect on Ufe and 

property. Flood mitigation plaxming can lead to areduced risk of loss of life and property, as well as 

reduced future costs of emergency response, recovery, repair, and reconstruction. 

Adoption ofthe plan is needed, not only so the County can receive fiiture federal fimding, but also to 

reduce the disruption and negative consequences that flooding has on individuals, businesses, and 

government resources. 
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CHAPTER 1: INTRODUCTION 

Background 

Floods are a common occurrence throughout the United States, in the Federal Emergency 
Management Agency (FEMA) document, "Multi-Hazard Identification and Risk Assessment-A 
Cornerstone of ti^e National Mitigation Strategy," it is estimated that over 9 million households 
and $390 billion in property are at risk from flooding in the United States. Floods result from 
large-scale weather systems that generate rainfall or on-shore winds for prolonged periods. 
Other causes of floodjng include local thunderstorms, snowmelt, ice jams, and dam failures. 
Flash-floods are characterized by high velocity waters that canry large amounts of debris. 

Over the years, communities have taken proactive measures to reduce the impact of flooding 
and the damage caused by it to residents and structures, in March 2008, the Howard County 
Office of Emergency Management received funding from FEMA through the Flood Mitigation 
Assistance (FMA) grant for \he development of a Flood Mitigation Plan for the County. The 
purpose of ttie Plan was to address flood hazards that threatened the health and welfare of 
Howard County and develop actions to mitigate the effiects of flooding. 

In June 2010, the County hired consultants Deepa Srinivasan, President of Vision Planning St 
Consulting, and Dr. Michael Scott, Director ofthe Eastem Shore Regional GIS Cooperative at 
Salisbury University to assist the County with the preparation of their Fiood Mifa'gation Plan. 

The Plan's overarching goal of this project was to "develop a Flood Mitigation Plan for Howard 
County to improve resistar7ce to Hoods by planning and undertaking hazard mitiga^on strategies 
before floods stnke." 

Study Area 

Howard County is located in central Maryland approximately halfway between Washington. D.C. 
and Baltimore, Maryland. The County is the only one in the state that is surrounded by other 
Maryland counties, namely Frederick County, Carroll County, Baltimore County, Anne Arundel 
County, Prince George's County, and Montgomery County. There are no incorporated towns in 
the County. There are a number of identifled communities and neighborhoods including 
Columbia, Elkridge, Ellicott City, Lisbon, Savage, and West Friendship. In 2000, the population 
of Howard County was 247,842\ and the total number of households was 90,043, 

Howard County has a generally mild climate with four distinct seasons, low humidity, and mild 
temperatijres. On average, 45.3 inches of predpitation fail annually. Snowfall averages 20.9 
inches annually. ^ The Maryland Piedmont region contains Howard County with the topography 
being consistentiy rolling hills. The entire county falls into eitiier the Patapsco Watershed (to tiie 
north) or the Patuxent Watershed (to tiie south). The elevation ranges between 20 and 873 feet 
above sea level throughout the County. 

' US 2000 Census of Population and Housing 
^ Maryland State 0£fice of Climatology 
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In Howard County, the flood origins consist of riverine flooding from the tributaries of tiie 
Patuxent River bordering Prince George's and Montgomery Counties to the southwest and the 
Patapsco River bordering Carroll and Baltimore County to the north and northeast, as weil as 
many streams and rivers in between. These include the Little Patuxent River, the Middle 
Patuxent River, Cattail Creek, Deep Run, Dorsey Run, Bonnie Branch, Plumtree Branch, 
Guilford Branch. Hammond Branch, Clyde's Branch, Tiber-Hudson Branch, and many otiiers 
(Figure 1.2), 

Figure 1.1 Regional context ofthe study area 
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Flooding History 

Howard County has had numerous incidents of flooding, including a couple major events such 
as Tropical Storm Agnes in 1972, Hurricane Eloise in 1975, and Hurricane Floyd in 1999. Most 
incidents are the result of tropical systems, nor'easters, and flash flooding from sudden, short
lived rainstorms. Many references were found for Howard County when researching the history 
of floods in the region, and it is reasonable to assume that this is just a selection of flood events. 
The sources for these flood history narratives include the Flood Insurance Study fbr Howard 
County and the National Climatic Data Center who maintains a national database of storm 
events, including flooding, from 1950 to 2008. A search of that database yielded 39 flood 
events in Howard County, beginning in 1996. 
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Figure 1.2 Flooding sources and study area context 
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Marcft 5-7,1965 ~ Snowstonn 
Mo 2 inches of rain during the day followed by 5 inches of snow overnight caused the flooding 
of some roads and cellars. 

July 22 - 23, 1969 - Thunderstorm 
1.42 inches of rain flooded a quarter mile portion of Fells Lane in Ellicott City after overflowing 
drainage ditches. Several homes were evacuated and a hilltop housing project was flooded for 
the third time. 

August 1-4,1971 - Heavy Rain 
Heavy rain flooded several areas causing the closing of numerous roads and damage to a 
number of homes. The Patuxent River rose 25 feet in 30 minutes and mud slides damaged 
roads and bridges. Roads flooded and/or damaged included: Owen Brown Road, Morgan Road, 
Canoll's Mill Road, River Road, Multlnix Mill Road, Howard Chapel Road, Furnace Avenue, 
Mink Hollow Road, Route 108, Route 32, Centennial Lane, Bethany Lane, and Old Annapolis 
Road. An estimated $110,000 in county property damage occurred. 
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September 11-12, 1971 - Heavy Rain 
Heavy rain caused an estimated $150,000 in damage to county property, blocked roads in 39 
places, damaged seven bridges, and damaged numerous private properties. The most severe 
damage was along tiie Patapsco River. To this point, tlie county had received 49.22 inches of 
rainfall for the year, 16.92 inches over the average annual precipitation for the area with 3 
months still to go. 

Figure 1.3 The raging Patapsco River in 
Ellicott City, June 26,1972 (source: Tlie 
Times Newspapers, 1972) 

June 21 - 23, 1972 - Tropical Storm Agnes 
Tropica! storm Agnes struck the area with nine 
inches of rain causing flash floods all over the 

county. r\/lassive flooding caused at least 3 deaths 
and bodies were still being found days later. 
Extensive persona! and government property 
damage occurred as well as the complete flooding 
of Elkridge and Ellicott City, which had to be 
evacuated in the middle ofthe night by boat. 
Several commercial enterprises including trucking 
firms, paper producers, chemical plants, and 
others were completely washed away along the 
Patapsco River. Howard County became what 
was called a "veritable island" as bridges were 
washed away on the Patapsco and Patuxent 
Rivers. This disaster was so complete that the 
financial damage could not be estimated in some 
instances due to the total removal of all traces of 
property. Many businesses simply did not attempt to reopen. 

August 19, 1974- Flash Flood 
Afternoon storms dropped 2.2 inches of precipitation on the county causing flash floods and 
traffic disruption. 

September 22 - 26, 1975 - Hurricane Eloise 
The remnants of Hurricane Eloise coupled with snow from a previous blizzard totaled over 12 
inches of rain in four days. This caused the Patuxent and Patapsco Rivers to overflow up to 24 
feet above normal. Much of Ellicott City and Elkridge was again flooded as some businesses 
had just reopened after recovering from extensive damage from Agnes. The county was 
declared a disaster zone, mud and debris covered the landscape, and homes and businesses 
were condemned. 

December 31, 1975 - Rain and Melting Snow 
The new year turned what had been snow into rain. The combination of melting snow and heavy 
precipitation caused streams and rivers to overflow flooding roads and homes. The Weather 
Service reported 2.37 inches of rain overnight. 

January 26, 1978 - Melting Snow 
A storm dumped 1.3 inches of precipitation while warm temperatures melted snow. Some minor 
road flooding occurred, basements flooded, and storm drains were clogged. 

VI s I O N [9] S G 



Febniary 24,1979 - Rain 
Steady rain over a period of 48 hours combined with melting snow cause the flooding of some 
waterways and road closures. Rain measurements ranged from 1.5 to 2 inches. 

January 19 - 22, 1996 - Melting Snow 
Precipitation occun'ed and snow and ice quickly melted as temperatures rose into the 60's. 
Flooding occurred tiiat caused the closing of 24 roads in Howard County including U.S. 29 near 
Columbia Town Center. 

June 19, 1996-Stonrts 
Storms dumped 5.5 inches of rain on tiie area flooding roads, bridges, and properties. Seneca 
Creek and Bennett Creek overflowed their banks and several roads were temporarily closed. 
Two deaths occurred when a couple rafting tn the Patapsco was swept over a dam in the raging 
cun-ent. $60,000 in property damage was reported. 

July 30, 1996-Heavy Rain 

Torrential rain flooded Highway 1 near Elkridge washing away parts of tiie shoulder. 

Septembers, 1996-Hurricane Fran 
The remnants of Hurricane Fran dumi;>ed up to 5 inches of rain on parts ofthe area and caused 
damage witii 40 mph sustained winds. Minor flooding occurred, 36,300 residents of Howard 
County tost power, and $25,000 of property damage was recorded. 
November 8,1996 - Heavy Rain 
A cold front pushed tiropical moisture In front of It causing 1.5 - 3 inches of precipitation. 
Sporadic flash flooding occurred in low lying areas when creeks and streams overflowed. 
Several roads were closed in western Howard County including Highway 1 in Beltsville. 

December 13, 1996-Heavy Rain 
Several days of rainfall, including 2.66 inches on this day, led to overflowing streams, flooded 
roads, and power outages. This was the third wettest year for Maryland since 1871 with a total 
of 57.52 inches to this point In time. $10,000 of proî etty damage was reported. 

September9, 1999- Thunderstonns 
Thunderstorms moved through the area producing damaging winds and heavy rainfall across 
the county. Flooding occuned in Ellicott City, Dorsey, Columbia, and Elkridge. Portions of 
Highway 1 flooded and cars were stuck in hood depth water. Homes near Columbia and Dorsey 
were surrounded by water. Precipitation measurements included 7.39 inches near Columbia 
and 5.98 inches near Elkridge. 

September 16, 1999 - Hurricane Floyd 
The remnants of Hurricane Floyd produced high winds and heavy rains that closed 200 roads 
and streets countywide. Businesses were threatened \yy the raging waters of the Patapsco River 
that overflowed its banks in Ellicott City. Rainfall measurements of 2 to 5 inches were reported 
for the day. County officials reported 350 flooded basements, 2 rescues, and the country fair 
was shut down for the flrst time in its 47 year history. In addition, 17 homes reported major 
damage, 26 reported minor damage. 
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Figure 1.4 Hurricane Floyd; September 1999 
(Source: NOAA) 

June 22, 200? - Thunderstonns 
Thunderstorms developed east ofthe 
Appalachian Mountains and moved very 
slowly east. Rainfall measurements around 
5 inches were recorded in the area. Flash 
flooding occurred in many roadways as 
streams overflowed and drivers had to be 
evacuated from their cars. North Trotter 
Road was washed out and a mudslide 
damaged Marriotsville Road in Ellicott City. 

August 11, 2001 - Thunderstorms 
Flooding was caused by heavy rain from 
thunderstorms moving through the area. 
Parts of Route 29, six roads in the Elkridge 
area, and three roads in the Ellicott City 
area were closed as streams flooded and 
motorists became stranded in rising water. 

August 30, 2001 - Thunderstorms 
In an unusual weather event, precipitation hovered over western Maryland causing 3 inches of 
rain in an hour. The Patapsco River overflowed causing the temporary closing of U.S. 1 and 
other roads. Seven basements flooded. 

February 22, 2003 - Melting Snow 
Widespread flooding was caused by melting snow from the snowstorm of February 14 - 18th 
and 1.5 to 3 inches of rain on the 22"^. Several roads were closed including Route 108, Race 
Road, Furnace Avenue, Triadelphia Mill Road, and Toll House Road. 30 basements were 
flooded. 

June 7 - 20, 2003 - Rain 
Roads and waterways flooded off and on for nearly two weeks as precipitation systems 
constantly moved across the region. River and stream levels remained high throughout this 
period fed by up to 5 inches of rain a day. Several roads were closed multiple times including 
Furnace Avenue, South Entrance Road, Carris Mill Road, Warfield Road, Route 108, and Lime 
Kiln Road. 

September 23, 2003 - Rain 
After dodging a flooding bullet from Hurricane Isabel days before, 2.5 inches of rain in one day 
caused some flooding as the already soaked ground could not absorb it. 

November 19, 2003 - Thunderstorms 
Several roads were closed due to flooding when a line of severe thunderstorms moved across 
the area. Rainfall measurements ranged from 2 to 4 inches. 

December 11, 2003 - Rain 
Heavy overnight rainfall averaging 2 to 3 inches fell on snow covered grounds and caused 
melting. This led to heightening of rivers and streams and closing of roads due to rising water. 
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February 6, 2004 - Rain and Snow 
Freezing rain accumulated on the ground until a warm front moved in during the afternoon. As 
the warm front moved in, frozen rain on the ground warmed and flooded the streams and rivers 
ofthe county. 

August 12, 2004 - Hurricane Charley 
Though the storm was downgraded from tropical storm status as it moved into the area, many 
streets and roads were closed due to flooding. 

April 2, 2005 - Thunderstonns 
A cold front brought downpours from severe thunderstorms that flooded rivers, streams, and 
roadways. 

June 9, 2005 - Thunderstorm 
Downpour from a thunderstorm produced flash flooding at the intersection of Florence Road and 
Shaffersville Road along Cabin Branch. Roads near Lisbon were closed and a water rescue 
took place. 

July 7, 2005 - Tropical Storm Cindy 
Remnants of Tropical Storm Cindy moved across the region causing flash flooding and road 
closures. Rainfall estimates ranged from 2 to 4 inches. 

Figure 1.5 Tropical Storm Tammy; October 7, 
2005 (Source: NASA) 

October 8, 2005 - Tropical Storm Tammy 
Remnants of Tropical Strom Tammy caused 
prolonged heavy rainfall that measured 7 
inches in two days. This broke the two day 
record for the region and totaled more than the 
average for the whole month of October. Ten 
roads in the county were flooded, two homes 
were flooded with mud, and a water rescue 
was needed in Ellicott City. 

June 23 - 26, 2006 - Storm System 
A storm system from the south caused 
torrential rain that continued for four days. The 
ground was saturated and low lying areas 
flooded as the area received more than 10 
inches of rain. A storm surge of 2 to 3 feet 
combined with the flooding to wash away part 
of Vollmerhausen Road Bridge and forced the 

closing of minor roads. Main Street in Ellicott City flooded and a sewer line broke. 

November 16, 2006 - Rain 
A strong cold front passed across the region bringing heavy rainfall and thunderstorms. Route 
32, River Road, and other minor roads were closed as waterways rose out of their banks. 

April 15, 2007 - Nor'easter 
A Nor'easter impacted the area bringing heavy rain that caused flooding in the evening and 
afternoon. Brock Ridge Road flooded southeast of Savage as the Little Patuxent River flowed 
over its banks. 
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May 12, 2008 - Thunderstorms 
A potent stonn system moved across the region bringing thunderstorms and widespread heavy 
rain. Stoney Run overflowed leaving Furnace Avenue under 2 feet of water. 

July23, 2008-Rain 
A slow moving cold front produced waves of heavy showers in the afternoon and evening. Flash 
flooding occurred causing several road closures including 1-95 near Elkridge. 

March 13, 2010-Rain 
A slow nioving soutiieriy low pressure system produced heavy rain^ll. 2 to 4 inches of rainfall 
combined with already saturated conditions from snowmelt to produce flooding that closed 
some roads. 

Plan Objectives 

This Flood Mitigation Plan for the County fulfills the following objectives: 
> It is consistent with the requirements of the 44 Code of Federal Regulations part 78.5 -

Flood Mitigation Plan Development in accordance with the National Flood Insurance Act 
of 1968 (42 U.S.C. 4104c et seq.); 

> It conforms to all pertinent criteria and regulations, including those found in applicable 
state and local ordinances and NFIP requirements; 

> It identities risks from flood and mitigation sfrategies for Howard County and its two 
municipalities; 

> It helps reduce the risk of loss of life, personal injury and property damage to the 
County's residences and businesses; and 

> It will be submitted to MEMA and FEMA for approval, opening the way for future federal 
funding of flood mitigation projects. 

Planning Approach 

The Flood Mitigation Plan fbr Howard County has been developed in compliance by the 44 
Code of Federal Regulations (CFR) 78.5 Flood Mitigation Plan Requirements. This Plan: 

> Describes the planning process; 
> Describes public involvement; 
> Includes existing flood risk; 
> Includes the numt}er of estimated sfructures in floodplain; 
> Identifies repetitive loss structures; 
> Identifies the extent of flood depth and damage potential; 
> Discusses fioodplain management goals; 
> Identifies and evaluates feasible mitigation actions; 
> Presents a strategy for reducing flood risks; 
> Provides a strategy fbr continued compliance with NFIP; 
> Describes procedures for ensuring implementation, reviewing progress, and making 

revisions; and 
> Provides documentation of Plan by legal autiiority. 
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Flood Mitigation Plan Participants 

The planning process involved a numt}er of entitles atthe local, state, and Federal level: 
« Hazard Mitigation Steering Committee members (Howard County staff and residents) -

attendance at meetings and review of plan materials; 
• Consultants - Vision Planning and Consulting, and Eastem Shore Regional GIS 

Cooperative - assessment of flood risk, development of miti'gation actions, plan 
preparation and meeting facilitation; 

• Public - plan input 
• Maryland Emergency Management Agency (MEMA) - plan review and approval 
• Federal Emergency Management Agency (FEMA) - pmject funding and plan review and 

approval. 

Hazard Mifigatfon Steering Committee 

A Hazard Mitigation Steering Committee (HMSC) was foniied to serve as tiie committee fbr this 
planning process. The HMSC members participated in all committee meetings, and provided 
input on the issues to the consultants. Table 1.1 lists the members of the Hazard Mitigation 
Steering Committee and the agencies they represent. 

Table 1.1 Hazard lUlitlo ation Steering Committee membeis 

Name Agency 

Lindsay DeMarzo Planning and Zoning/ OES 
Chad Edmondson Planning and Zoning/ D£D 
Jessica James Rockburn Institute 
Brad Killian Planning and Zoning/DCCP 
Jim Koehnlein Vtfilklns- Rogers Inc. 
Ed Lilley Tourism 
Bill Malone Public Works 
Dustin Mariman Wilkins- Rogers Inc. 
Betsy l\/lcMllllon Patapsco Heritage Greenway 
Tom McNeal Emergency Management 
Gene Mellln Emergency Management 
Robin Melton MDDNR - Patapsco 
Don Mock Inspections, Licenses, and Permits 
Angela Morales Public Works 
Samuel H Rogers Wilkins- Rogers Inc. 
Howard Saltzman Public Works 
Diane Schwarzman Public Works 
Dale Schumacher Rockburn Institute 
Ed Schilling Fire and Rescue 
Michael Scott Consultant - ESRGC/Salisbury Univ. 

John Seefrted Public Works, CID 
Deepa Srinivasan consultant - Vision Planning 
Bryan Yanchetz Resident 
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Planning Process 

The planning process comprised of four main steps: 1) organizing work group and process; 2) 
assessing the flood hazard, vulnerability, and mitigation capability; 3) developing a mitigation 
plan; and 4) implementing the plan. These steps are elaborated in the sections below. 

Step 1 - Organize work group and process 
A Hazard Mitigation Steering Committee was formed by the County's Department of Public 
Works that included staff representatives from various County agencies, and stakeholders from 
the flood-prone areas, The Consultants worked closely with the Hazard Mitigation Steering 
Committee and met with them four times during the planning process. 

The first Steering Committee meeting was held on 22 June 2010 at the County Gateway 
Building in Columbia. At this meeting, the planning process, key elements ofthe Plan, schedule, 
and deliverables were discussed. A mitigation capability assessment questionnaire was also 
distributed to the Steering Committee for input on plans and ordinances and the County's 
capabilities with respect to flood mitigation. 

Figure 1.6 Howard County Flood 
Mitigation Steering Committee IVIeeting 

The second Steering Committee meeting was held 
on 21 July 2010 at the County Gateway Building in 
Columbia. At this meeting, the data on the flood 
hazard identification was presented; input on the 
flood risk was solicited; and the data from the 
hazard vulnerability and risk assessment was 
discussed. 

At the third Steering Committee meeting held on 11 
August 2010 at the County Gateway Building in 
Columbia, the highlights ofthe mitigation capability 
assessment were presented and an exercise to 
develop goals and objectives was conducted. At this 
meeting, a range of mitigation actions were 
examined that addressed the Plan's goals. 

Mitigation alternatives were discussed and prioritized, along with an implementation strategy for 
each action. A plan maintenance schedule was also developed at this meeting. 

Public Involvement 

In this planning process, public involvement assumed various forms. First, county residents 
were encouraged to provide Input through representatives on the Steering Committee. 
Residents in flood-prone areas were also invited to attend meetings and provide their comments 
and concerns. 

Second, public input was solicited at two public meetings during the planning process. The first 
public meeting was held on 21 July 2010 at the County Gateway Building in Columbia. At this 
meeting, the planning process and the results ofthe hazard identification were presented to the 
public to solicit comment. The group discussed the community's risk to flooding in specific areas 
and offered suggestions for mitigation actions. A public notice was published in the Howard 
County Times and the Columbia Flier. Invitation letters were also sent to residents in the 
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floodplain. The meeting included over 50 county residents who provided valuable input on the 
flood hazard in the county. 

Figure 1.7 IVIembers of the public in Howard 
County listen to a presentation by Ms. 
Srinivasan regarding potential flood 
mitigation actions 

The second Public Meeting was held on 11 
August 2010 at the County Gateway Building in 
Columbia. At this meeting, mitigation goals and 
objectives along with actions were presented to 
the public for review and discussion. A public 
notice of this meeting was published in the two 
local newspapers, the Howard County Times 
and the Columbia Flier. Copies ofthe draft 
plan were available for review during this 
meeting. Letters were sent to those residents 
who attended the July public meeting. The 
meeting included over 40 County residents 
who provided valuable comments on the 
proposed goals and flood mitigation actions for 
the county. 

Third, a mitigation capability questionnaire was 
developed and distributed to the Hazard 
Mitigation Steering Committee members. The purpose of the questionnaire was to solicit input 
on critical facilities, existing plans and ordinances and flood-related policies, and mitigation 
projects that have been implemented in the past as well as the county's technical and staffing 
capability. 

Step 2 - Assess hazards, risks, vulnerability, and mitigation capability 
In this step, information on past flood events in the County was gathered and areas where 
flooding is an issue, were identified. This step also involved a literature review of publications 
addressing historical flood events, an internet search for data related to historic events, and an 
inventory and review ofthe existing GIS layers and other documentation pertinent to the 
County. The vulnerability analysis included estimates of potential losses, types and numbers of 
existing and future at-risk buildings, infrastructure, and critical facilities located In the Identified 
hazard areas. The Mitigation Capability Assessment included a review and analysis ofthe 
County's plans, ordinances, programs, and policies in light of flood mitigation and floodplain 
management The flood risk assessment is documented in detail in the next chapter of this 
report. 

Step 3 - Develop a mitigation plan 

Based on flood hazard data and the vulnerability and capability assessments, mitigation goals 
and objectives were developed. These goals were aimed at protecting the community from long-
term vulnerability to the identified flood hazards. A comprehensive range of specific mitigation 
actions and projects to reduce the effects of each hazard, with particular emphasis on new and 
existing buildings and infrastructure, were developed in this step. 

The Plan included the following categories for mitigation actions: 
• Preventive measures - e.g., zoning, floodplain management, storm water, and other 

ordinances; 
• Structural projects - e.g., levees, reservoirs, channel improvements; 
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• Property protection measures - e.g., relocation, flood-prooflng, flood insurance; 
• Emergency sen/ices - e.g., warning, event response, evacuation; 
• Natural resource protection - e.g., wetiands protection, best management practices; and 

• Public infonnation - e.g., outî ach projects, technical assistance 

Each of these categories is discussed in detail in Chapters 3 through 8 in the report. 

Step 4 - Implement the Plan 
An Action Plan was developed that described how the mitigation strategies and activities 
identifled would be prioritized, implemented, funded, and administered. 
Cost estimates for the recommended projects, where available, and funding sources to 
implement recommended projects were identified. A description ofthe method and schedule of 
monitoring, evaluating, and updating tiie mitigation plan witiiin a five-year cycle and also ways 
to incorporate community participation Into the plan maintenance process was included in the 
final section of tiie Plan. 

Organization of the Report 

The Howard County Flood Mitigation Plan is comprised of 10 chapters. Chapter 2 identifies tiie 
sources of flooding and assesses tiie County's vulnerability to flooding; Chapter 3 elaborates on 
preventive measures; Chapter 4 focuses on property protection techniques; Chapter 5 
discusses emergency services; Chapter 6 identifies structural projects; Chapter 7 examines 
natural resources protection techniques; Chapter 8 identifies options for pulslic outî ach. 
Chapter 9 includes goals and objectives for the plan and includes actions to mitigate the fiood 
hazard. The final chapter detennines tiie ranking and identities the actions that are of top priority 
to the County. 
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CHAPTER 2: PROBLEM DESCRIPTION 

Flooding occurs when rivers, creeks, streams, ditches, or other water bodies receive more water 
that they can handle from rain or snowmelt. The excess water flows over adjacent banks into 
the adjacent floodplain. As many as 85 percent ofthe natural hazard disasters across the 
United States have been attributed to flooding. 

This Chapter outlines the scope of Howard County's flooding problems including the sources of 
flooding, the 100-year flood levels in each of Howard County's waterways, the hazards that 
could be expected from a flood, and the type and degree of damage a flood could cause. 
However, the primary focus of this Chaipter is to present the results of the flood vulnerability 
assessment including potential damage amounts, prabable iocati'ons of flooding in a 100-year 
event, and an accounting of tiie critical facilities exposed to the flood hazard. 

Sources of Fiooding 

In Howard County, the flood origins consist of riverine fiooding from the b'ibutaries of tiie 
Patuxent River bordering Prince George's and Montgomery Counties to the southwest and the 
Patapsco River bordering Carroll and Baltimore County to the nortii and northeast, as weil as 
many streams and rivers In between. These Include the Little Patuxent River, the Middle 
Patuxent River, Cattail Creek, Deep Run, Dorsey Run, Bonnie Branch, Plumtree Branch, 
Guilford Brancli, Hammond Branch, Clyde's Branch, Tiber-Hudson Branch, and nnany others. 

Riverine Flooding 
The following map (Figure 2.1) depicts the 100-year floodplalns witiiin Howard County, as 
designated by FEMA on the Flood Insurance Rate Maps or FIRMs. The 100-year flood Is a fiood 
which has a 1 percent chance of being equaled or exceeded in any given year (MDE, Maryland 
Fioodplain Manager's Handbook). Howard County can experience riverine flooding as a result 
of excessive rainfall in a matter of hours, such as from a severe thunderstisrm. Additionally, 
some soils can become saturated over a longer period of time and reduce their absorption 
potential. Riverine flooding can affect any ofthe rivers and streams in the County. 

it is evident (Figure 2.1) that the floodplains impact many parts of Howard County. In feet, 6.4 
percent ofthe County's land area is in the 100-year floodplain. The floodplain is defined as tiie 
area adjoining a river or stream that has been or may be covered by floodwater (Figure 2.2). 
This is different than the floodway, defined as the channel of a river or stream and the parts of 
the floodplain adjoining tiie channel that are reasonably required to eflidentiy carry and 
discharge the floodwater or flood flow of a river or stream. Encroachments in tiie floodway 
cause increased flood elevation, both upstream and downstream. Unfortunately, the FIRMs do 
not depict the floodway as a separate area. 

In addition, the review of past flood events showed than many of tiie streams in Howard County 
carry a flash flood threat. A flash flood is defined as a rapid flooding event that generally starts, 
peaks, and passes in less than six hours (National Weather Sen/lce, 2010). The small basins 
and incised nature of the streams in the County suggest a degree of Hashiness" to the flood 
threat. 
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Figure 2.2 Schematic of a floodplain 
(Source: Ohio Dept of Natural Resources) 
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Dam Failure 
Dams are water storage, conti'oi, or 
diversion barriers that impound water 
upstream in resen/oirs. Dam failure is 
a collapse or breach of tiie sb-ucture. 
While most dams have storage 
volumes small enough that failures 
have little or no repercussions, dams 
with large storage volumes can cause 
signiflcant flooding. 

Most of the dams in Howard County 
are relatively small earthen 
impoundments that were created for 
either flood control or recreation. All 
but three are privately-owned. Two 
dams, tiie Columbia Gateway Dam 
and the Centennial Park Dam, are 
rated as being a high hazard. A high 
hazard dam is one where feilure or mis-operation will probably cause the loss of human life 
while a signiflcant hazard dam is one where feilure or mis~operation results in no probabte loss 
of human life but can cause economic loss, environmental damage or other concerns. 

Table 2.1 High and Significant Hazard Dams in Howard County, Maryland (National Inventory of 

Flood ^ Floodwev ^ Flood 
Fringe 

Flood 

lao-VterRonltiMn 

Flood 
Fringe 

< lao-VterRonltiMn 
> 

Dam Name Waterway Owner 

Wilde Lake Dam Tributary of Little Patuxent River Columbia Assoc 

Columbia Gateway Dam Tributary of Dorsey Run General Growth 
Properties 

Uke Elkhorn (L-4) Tributary of Little Patuxent River Columbia Assoc 

Centennial Park Dam Tributary of Little Patuxent River Howard County 
Partes Dept 

Wyndemere SWM Pond Tributary of Patuxent River Howard County 
North Laurel Park SWM 
Pond 

Tributary of Patuxent River Howard County 

Stormwater Flooding 
Another source of flooding in Howard County is storm water system overflow, resulting firom a 
large amount of precipitation in a short period of time. This type of flooding occurs much more 
often than riverine fiooding, but the impacts are often localized and minimal. Most of these 
more-fTequentty flooded locations are within the built-up areas and known to the county and 
municipal staff. 

Flood Measurement 
There are only two active US Geological Survey gaging stations and no National Weather 
Service hydrographs witiiin the County. (Table 2.1). According to tiie USGS, data collection at 
the Savage station will be discontinued on October 1,2010 unless new funding partners are 
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found. The measurements of stream discharge, river stage, and expected fiood height are 
critical to the prediction of flood events. 

Agency ID Number Station Name Real-Time or Daily 
USGS 01593500 Little Patuxent River at Guilford Real-time 
USGS 01594000 Little Patuxent River at Savage Real-time 

Flood Levels 
Using the 1986 Flood Insurance Study (FIS) of HowanJ County, the following table (Tables 2.3) 
report the drainage areas and discharge amounts for the key flooding sources. 

Flooding Source Drainage 
Area (sq mi) 

100-year Peak 
Discharge (CPS) 

Patapsco River 315.47 43,900 
South Branch Patapsco River 64.39 24,400 
Deep Run 17.82 11.900 
Stream DR-1 5.12 4,150 
Stream DR-2 100 1,100 
Stream DR-3 1.88 2.000 
Stream DR-4 0.87 950 
Stream DR-5 2.75 2,400 
Bonnie Branch 1.55 2.498 
Tributary to Bonnie Branch 0.50 909 
Patuxent River 524.2 66,000 
Little Patuxent River 39.67 10.218 
Guilford Branch 1.26 961 
Hammond Branch 5.40 2.709 
Middle Patuxent River 57.82 7.915 
Sanner Road Tributary 2.42 1.389 
Clyde's Branch 8.69 5.504 
Stream CB-1 2.22 1,498 
Stream CB-4 0.56 462 
Stream CB-5 1.83 1.408 
Stream CB-10 1.04 816 
Stream CB-16 0.58 633 
Benson Branch 290 1.330 
V w . v > . i w i . » i > . . . . . . — — V — « g . — u . . » . w . v « ^ w u . v — > -

Counfy FIS far more information) 

Hazards from Floods 
Flooding causes $6 billion in average annual losses in the United States annually and account 
for an average of 140 casualties annually (USGS, "Flood Hazards - A National Threat," 2006). 
While most people's vision of the threat from fiooding may include being swept away or 
buildings being structurally impacted, there are actually a number of hazards associated with 
flooding that occur both during and after an event. 

Dunng the Flood 
While a flood event is undenvay, citizens will be feced with a number of threats. The hydraulic 
power of water is significant and walking through as little as 6 inches of moving water is 
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dangerous because of the possibility of losing stable footing. Driving through flood water is the 
cause of many flood deaths each year. As little as one foot of water can float many cars and 
two fset of rushing water can carry away most vehicles including SUVs. That feet, combined 
with an inability for drivers to judge the deptii of fiood water, as well as the potential for fiood 
waters to rise quickly witiiout warning, making driving through flood water a very unwise action. 

In addition to tieing swept away, flood water itself is to be avoided. Because of (eakrng 
Industrial containers, household chemicals, and gas stations, it is not healthy to even touch the 
flood water without protective equipment and clothing. Downed power lines, flooded electric 
breaker panels, and other sources of electricity are a significant threat during a flood. One 
should also be prepared for tiie outî reak of fire. Electric sparks often cause fire to erupt and 
because of the inability of fire fighting personnel to respond, a fire can quickly bum out of 
control. 

After fhe F/ood 
Cleaning up after a flood can also expose cttizens to a number of threats. For example, 
electrical circuits or electrical equipment could pose a danger, particularly If the ground is wet. 
Buildings that have been exposed to floodwater may exhibit structural instability of walkways, 
stairs, floors, and possibly roofe. Flood waters often dislodge and cany hazardous material 
containers such as tanks, pipes, and drums. They may be leaking or simply very heavy and 
unstable. The combination of chemical contamination and tiie likely release of untreated 
sewage (necessary when the sewage treatment plant is oven/vhelmed with flood-swelled 
effluent) mean that drinking water supplies can be unusable. Fire continues to be a very real 
threat after a flood. First-responders could be occupied witii more pressing emergencies and 
traditional fire suppression equipment may be inoperable, but there may be mobility problems 
that keep fire-fighting equipment to reach an outisreak. Rnally, there is the mental toll of being 
involved In a disaster. Continued long hours of work, combined with emotional and physical 
exhaustion and losses from damaged homes and temporary job layoffs, can create a highly 
stressful situation for citizens. People exposed to these stressful conditions have an increased 
risk of injury and emotional crisis, and are more vulnerable to stress^induced illnesses and 
disease. 

Impact to Buildings 
Fortunately, the number of people killed or injured during floods each year is relatively small. 
The built environment within the fioodplain, however, is likely to bear the brunt of a flood's 
impact. Whether the water is moving or standing, the exposure of buiklings to flood water could 
cause a great deal of damage. If the water is moving, tiie differing hydraulic pressure inside Uie 
building vs. outside can cause the walls and foundation to buckle and fell. If the water is 
standing fer any lengUi of time, even materials above the flood height will become saturated 
with flood water as the flood water is absorised (known as wicklng). Certainly, most of the 
contents of flooded buildings that were iocated at or below the flood height will need to be 
discarded. This includes carpet, fijmiture, electronic equipment, and other household or 
commercial items. In most cases it is not simply the fact that the objects have become wet but 
since the flood water brings wtth it sediment and chemicals, it makes it nearly impossible to 
recover all but the most precious/heldoom items. 
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Vulnerability Assessment 

The goal of mitigation is to increase tiie flood resistance of a community, so that the residents 
and businesses will become less susceptible to future exposures to flooding, tiiereby resulting in 
fewer losses. A key component to reducing future losses is to first have a clear understanding of 
the current tiireats, tiie current probability that tiiose threats would occur, and the potential for 
loss from tiiose threats. The Vulnerability Assessment is a crucial flrst step in the process as it is 
an organized and coordinated process of assessing potential hazards, their risk of occurring, 
and the possible impact of an event. 

Meffiodo/ogy 
The Vulnerability Assessment was conducted using HAZUS-MH MR4, FEMA's loss estimation 
software, to assess the County's built environment and critical fecilities' vulnerability to flooding. 
HAZUS-MH is a Geographic Information System (GlS)-based software tool that applies 
engineering and scientiflc risk calculations that have been developed by hazard and information 
technology experts to provide credible damage and loss estimates. These methodologies are 
accepted by FEMA and provide a consistent fi-amework for assessing risk across a variety of 
hazards, including floods, hurricane winds and earthquakes. The methodology supports the 
evaluation of hazards and assessment of inventory and loss estimates for these hazards. 

The primary input to any vulnerability assessment is a "depth of flood" grid. This flood depth 
grid was created using an elevation grid derived fifom LiDAR measurements with a 2 m spatial 
resolution. By Incorporating the polygons of the 100-year floodplain from the FIRMs, the flood 
elevations from the preliminary dFIRM study cross-sections for 189 stream reaches, as well as 
the current elevation grid, HAZUS-MH was able to create a flood depth grid witii a reasonable 
precision. 

Once this flood depth grki was created, Howard County's address points were digitally overiaid 
and those points that intersect tiie floodplain were selected. The height to the first finished floor 
of each building in the floodplain was determined by fleld inspection. The height to the first 
finished floor was then compared with the predicted flood depth to estimate the potential depth 
of water for each building. For each level of water deptii, there is a corresponding "percent 
damaged" metric. The 2009 assessed value ofthe building was then adjusted based on a 
formula to account for the value ofthe contents ofthe building. The totel value was multiplied 
by the percent damaged metric to calculate an estimate of damage from the 100-year flood 
event. 

Results 
The resutts of the analysis indicate that there are 198 buildings vtrithin the 100-year floodplain in 
Howard County (Table 2.4). When the flood depth grid (Figure 2.3) is intersected with the 
height of the foundations of each of these buildings, five of them show minimal damage. The 
maximum amount of damage predicted is 100% percent; 26 buildings in Howard County could 
possibly sustein a severe degree of damage (50% or more). The totel value of both the 
structures and their contents is over $106 million. The totel potential damage from flooding is 
neariy $29 million. This number represents 27.1 percent of tiie total assessed value. When 
stendardized per building, it is important to note tiiat tiie most valuable buiklings (average of 
$628,937) are those predicted to be damaged moderately (20% - 30%). Unfortunately, those 
buildings expected to sustein significant damage (40% - 50%) are the least valuable buildings. 
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The plurality of the potential damage to flooding (46.5%) is likely to be to those 92 buildings 
damaged between 10 and 30 percent. 

Table 2.4 Potential damage to structures/contents from a 100-year flood event by degree of 

Degree of 
Damage 

Building 
Count 

%of 
Total 
Count 

Value of 
structure and 

Contente 

Value 
per 

Building 

Total 
Potential 
Damage 

Damage 
per 

Building 

%of 
Totel 

Damage 

Less than 1% 5 2.5% $ 2,498,295 $499,659 $11,801 $2,360 0.1% 

1-10% 33 16.7% $18,406,442 $557,770 $1,161,276 $35,190 4.1% 

10-20% 50 25.3% $24,436,255 $488,725 $3,555,156 $71,103 12.3% 

20 - 30% 42 21.2% $26,415,363 $628,937 $6,529,502 $155,464 22.6% 

30-40% 18 9.1% $9,308,190 $517,121 $3,224,391 $179,132 11.2% 

40-50% 24 12.1% $10,460,800 $435,866 $4,731,686 $197,154 16.4% 

50% or more 26 13.1% $15,048,550 $578,790 $9,633,688 $370,526 33.4% 

Totel 198 100% $106,573,895 $538,251 $28,848,031 $145,697 100% 

Note: Ail dollar values are ftom 2009 tax assessments. 

When the potential damage was also examined with respect to building use, it was found that 
the majority all of buildings in the 100-year floodplain in Howard County were residential (Table 
2.5). The second largest category was commercial buildings. While commercial buildings 
account for 36.8% of tiie buildings Impacted, its potential damage is nearly twice as large 
(67.1%). This suggests Uiat mitigating commercial structures is an importent opportunity for 
reducing future flood losses. 
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Table 2.5 Potential damage to structures/contente from a 100-year flood event by general 

General 
Occupancy Type 

Building 
Count 

%of 
Totel 

Value of Structure 
and Contente 

Totel 
Damage 

%of 
Totel 

Residential 121 61.1 $52,233,195 $7,994,627 27.7 

Commercial 73 36.8 $47,568,550 $19,361,170 67.1 

Educational 1 0.5 $3,691,000 $313,404 1.1 

Government 2 1.0 $2,376,400 $1,012,371 35 

Industry 1 0.5 $704,750 $166,459 0.6 

Totel 198 100% $106,573,895 $28,848,031 100% 

Note: All dollar values are from 20O& fax assessments. 

When the specific occupancies of each of the buildings in the 100-year floodplain were 
examined, a similar pattem emerged (Table 2.6). The majority of ttie structures damaged were 
single femily residential (116 or 58.5% of tiie totel). The occupancy types that were likely to 
suffer the greatest damage, besides single femily dwellings, were retell trade businesses, 
professional services businesses, and entertainment & recreation businesses. 

Table 2.6 Potential damage to structures/contente from a 100-year flood event by specific 

specific Occupancy 
Type 

Building 
Count 

Value of 
Structure and 

Contente 

Value per 
Building 

Totel 
Damage 

Damage per 
Building 

Retell Trade 68 $30,685,000 $451,250 $14,459,830 $212,644 

Paricing 1 $733,950 $733,950 $454,925 $454,925 

Professional Services 1 $10,391,000 $10,391,000 $2,331,981 $2,331,981 

Enterteinment & 
Recreatbn 3 $5,758,600 $1,919,533 $2,114,434 $704,811 

Schools 1 $3,691,000 $3,691,000 $313,404 $313,404 

General Government 
Sen/ices 1 $1,423,200 $1,423,200 $879,151 $879,151 

Emergency Response 1 $953,200 $953,200 $133,220 $133,220 

Light Industrial 1 $704,750 $704,750 $166,459 $166,459 

Single Family Dwelling 116 $47,950,251 $413,364 $7,744,911 $66,766 

Multi-Family Dwelling 5 $4,282,944 $856,588 $249,716 $49,943 

Note: All dollar values are from 2009 tax assessments. 
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Critical Facilities 
in addition to the general building stock, critical fecilities were also examined as part ofthe 
vulnerability assessment. Specifically, the locations of wastewater treatment fecilities, fire 
stations, police stetions, schools, government buildings, senior centers, assisted housing, 
hospitels, nursing homes, and libraries were compared to the flood depth grid. There were only 
four critical fecilrties in the modeled flooded area (Table 2.7). The govemment "building" is 
actually a pavilion in Centennial Paric and was deemed to be "not critical." 

Table 2.7 Critical fecilities within the modeled flood zone 

Type Name 

WWTP Little Patuxent Water Reclamation Plant 

Fire Station Lisbon, Station 4, Woodbine 

School High Road Academy 

Govemment Building Pavilion H in Centennial Parte 

Spatial Distribution of Flooding 
The geography ofthe flood vulnerability can best be described as "dispersed" and "infi'equent." 
Witii the exception of historic Ellicott City and Elkridge, the County has very few legacy 
structures that are vulnerable to flooding. Most of the other more recentiy consti'uded 
vulnerable structures are located in groups of just a few along one of the County's many 
streams, creeks, and rivers. They just happen to be the part of a planned development that was 
located closest to a water source. The overall pattern suggeste that the County's restrictions on 
floodplain development have achieved the desired effect in most cases. 

Areas of signiflcant or moderate flood vulnerability in the county comprise the following areas, 
each of which is elaborated below. 

• Ellicott City (77 structures) 
• Columbia near Clarksville Pike & Columbia Road (39 structures) 
• Elkridge (10 structures) 
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Figure 2.4 The Tiber-Hudson Branch flows 
underneath the railroad bridge in Old Ellicott 
City. A flood depth maricer denotes 
significant floods of the past. 

The (Old) Ellicott City area will potentially be one 
ofthe most impacted during a 100-year flood 
event on the Patapsco River. This area was 
devastated in 1972 during the flood event after 
the torrential rainfall delivered by the remnants of 
Hurricane Agnes. During that historical event, the 
Patapsco River crested at 14.5 ft with a flood 
volume of 80,600 cubic feet per second. Nearly 
all structures (77) in the area may suffer flooding 
damage to their buildings and contents. Many 
are likely to be impacted significantly or severely. 
In addition to flooding from the Patapsco River, 
the (Old) Ellicott City area is also impacted by the 
Tiber Hudson Branch, Cat Rock Run, Autumn Hill 
Branch, and New Cut Branch. There are many 
businesses in the (Old) Ellicott City area, making 
both the buildings and their valuable contents 
vulnerable to flooding. 

Columbia near Clarksville Pike & Columbia Road 
(Figure 2.5 & 2.7) 

A significant (39) number of buildings are 
vulnerable to the 100-year riverine flood from the 
Little Patuxent River in the Columbia area near 
Clarksville Pike and Columbia Road. 
Specifically, it is a number of residential 
apartments on the west side ofthe River on 
Brook Way, Ten Mills Road, Whetstone Road, 
and Woodland Road that are vulnerable to loss 
from flooding. The combination of physical 
proximity to the water and the lack of elevation of 
structures equal a significant degree of 
vulnerability. 

Figure 2.5 Apartment buildings along Brook 
Way in Columbia. Notice the ground floor is 
located below grade 
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Figure 2.6 Potential flooding and building damage in (Old) Ellicott City 
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Figure 2.7 Potential flooding and building damage in Columbia near Clarksville Pike and Columbia Road 



Elkridge (Figures 2.8 & 2.9) 
The Elkridge area is at the extreme 
southeastern corner of Howard County on 
either side of the Harbor Tunnel 
Throughway (1-895), It lies along the 
Patapsco River and Is also near the 
Thomas Viaduct. This area was also 
significantly impacted in the Flood of 1972 
created by the remnants of Hurricane 
Agnes. A number of businesses were 
impacted during that 1972 flood including 
restaurants, gas stations, tire stores, and 
car dealerships. In the scenario of potential 
100-year flooding, only 10 structures are 
predicted to be damaged from flooding. 
However, these structures are some ofthe 
most significantly damaged in the county. 
The HAZUS model is predicting 15 feet of 
flood water along the Patapsco River near 
Elkridge. 

Figure 2.8 The Patapsco River flows underneath 
the Thomas Viaduct just upstream from Elkridge. 
if the bridge openings become blocked during a 
flood event, it could exacerbate the threat. 

Repetitive L o s s Properties 

A repetitive loss property is any insurable building for which two or more claims of more than 
$1,000 were paid by the National Flood insurance Program (NFIP) within any rolling ten-year 
period, since 1978. A repetitive loss property may or may not be currently insured by the NFIP. 
Structures that flood frequently strain the National Flood Insurance Fund. Repetitive loss 
properties not only increase the NFlP's annual losses and the need for borrowing; but they drain 
funds needed to prepare for catastrophic events. Community leaders and residents are also 
concerned with the repetitive loss problem because residents' lives are disrupted and may be 
threatened by the continual flooding. 

According to the Maryland Department of the Environment as of July 2010, Howard County has 
no unmitigated repetitive loss properties. 

Economic Impact 

Busmesses 

Floods cause other problems that are not as easy to identify as damage to buildings and critical 
facilities. Businesses that are disrupted by floods often have to be closed, often for long 
stretches of time. Inventories are lost, businesses cannot be accessed by customers, and 
employees are often busy protecting or cleaning up their flooded homes. 
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Impact on taxes 
Public expenditures on fiood fighting, sandbags, fire department calls, clean up and repairs to 
damaged public property affoct ail residents of Howard County. While a state or federal disaster 
declaration may help reimburse the County, these handouts cannot be counted on in the future. 
Further, a recent law now requires tiiat public agencies purchase insurance. The amount of 
insurance that should be earned will be deducted from disaster assistance payments. Despite 
Federal and state disaster assistance, public agencies incur many expenses that must be paid 
by local taxpayers. 

Tranaportatfon 
Loss of road access is a major fiood impact that could affect the residents and businesses, not 
just those that own property in the floodplain. This can have an impact on not only the direct 
costs to fix the roads/bridges but also the value of lost time and productivity for the County's 
residents. As witii taxes, these costs are borne by everyone, not just floodplain residents. 

Other impacts 
Finally, areas that are consistentiy prone to flooding will have a negative impact on property 
values, thereby encouraging neighbomood destabilizatlon factors such as blight and crime fo 
take over. 

Future Trends 

To date, Howard County been one of the fastest growing counties in Maryland. From 1970 to 
2000, tiie population ofthe County has increased 300% {from 61,911 to 247,842). The pace of 
that growtii will slow considerably over the next 30 years. The Maryland Department of 
Planning estimates that Howard County will grow its population at an average rate of about 1 
percent per year with an expected population in 2030 of 324,100. This slow growth trend 
creates an opportunity with regard to flood vulnerability in the County. With a slower pace, it will 
be easier to continually monitor the collective vulnerability of Howard County's residents and 
businesses and suggest changes to policies as the years progress. 

On the other hand, the southern/eastern portion of the County can be considered nearly fully 
developed. While there is some development capacity in the northern/western part ofthe 
County, there will be increasing pressure to develop land that was previous considered 
marginal, vulnerable, or othenvise not previously suitable. However, the fact that the County 
Code prohibits development within the floodplain will help maintain the relatively low 
vulnerability proflle. 

Conclusions 

Several conclusions can be made regarding the question of flooding vulnerability in Howard 
County. First, given that Howard County has a number of stieams and rivers that have 
signiflcant floodplains and given that it contains more than 90,000 improved properties, the fact 
that only 198 (0.2%) are vulnerable to flooding is probably a result of strong land use regulations 
and the leadership and foresight to implement them (as well as a fortuitous geomorphology). 
Second, given the potential for Increased development potential plus the "^ashy" nature of many 
of the County's streams, the time to redouble the County's efforts to protect its citizens fi^m 
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fiooding is now. Third, even though the County is largely flood-resistant, there are certain areas 
that remain very vulnerable, such as Ellicott City and Elkridge, for which there is no easy 
answer, in the chapters that follow, a number of potential actions will be recommended, in the 
end, It will be incumbent upon the people of Howard County to reduce their personal 
vulnerability to flooding. 
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CHAPTER 3: PREVENTATIVE MEASURES 

introduction 

Preventative measures are taken to ensure that future development does not increase the 
damage caused by a flood or other hazard thereby reducing its vulnerability. Preventive 
measures are put In place to keep the community's problem from occum'ng or exacerbating. 
These measures include language in planning, zoning, building codes, floodplain development 
regulations, storm wafer management techniques, and open space preservation and are usually 
administered by the planning, public worics, and/or code enforcement departments. 

Zoning ordinances address the issues of keeping damage-prone development out of the 
hazardous or sensitive areas, while building codes and fioodplain devefopment regulations 
impose constmction standards on what is allowed to be built In the fioodplain. They protect 
buildings, roads, and other projects fi-om flood damage and prevent development in flood 
hazard areas, tiiereby preventing the flood problem from aggravating. Building codes are also 
very important in addressing the issue of mitigating the impact of non-flood hazards on new 
buildings. Storm water management addresses the runoff of storm water fi'om new 
developments onto other properties. 

The sections below include a review of Howard County's codes, plans, and ordinances and 
identify areas in these documents where flood mitigation principles are addressed. 

County and State Plans 

Howard County Natural Hazard Mitigation Plan - 2004 
The County's Hazard Mitigation Plan, developed in 2004 and administered by the Office of 
Emergency Management, is currently in the process of being updated. The Plan identities 
flooding as tiie most common natural disaster to impact Howard County, witii the greatest threat 
during the spring and the summer. The Plan identified 231 structures greater than 500 square 
feet built in the floodplain and 730 buildings touching the floodplain. 

New consti-uction is not permitted in the 100-year floodplain and a freeboard of two-feet is 
required. The Plan klentifies the following public properties within the 100-year floodplain: 
Centennial Park, Lisbon Fire Station #4, the County Wastewater Treatinent Plan, and the Deep 
Run Waste Treatment Plan. 

The following flood mitigation actions were listed in the Hazard Mitigation Plan. Those that have 
not been implemented will be included in the Flood Mitigation Plan: 

• Update Standard Operating Procedures related to flood warning system operations and 
have them reviewed by OEM; 

• Improve fiood modeling system and capabilities to better predict crest height and timing. 
• Improve the flood waming system; 
• Increase training and functionality of tiie Diad System; 
• Prepare pamphlets In advance to Infonn citizens about how to prepare for potential flood 

events; 
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• in coordination with OEM, make flood information available to the citizens via the County 
Public Information Officer to be used in anticipation of, and during, flood events; 

• Detemiine the necessity to make fioodplain maps available online for citizens; 
• Develop pamphlets for business owners regarding protecting inventory from fiooding; 

and 
• Research frequentiy flooded roadways to detennine whether roads/bridges/culverts 

need to be upgraded to lessen the frequency of fiooding. 

2000 Howard County General Plan 

The following policies in the Master Plan speak directiy or indirectly to fiood mitigation issues, 
particulariy in the areas of storm water management and natural resources: 

• Develop maintenance and replacement programs to maintain the quality of County 
public facilities. Use the ten-year Capital Improvement Master Plan to prioritize and 
schedule maintenance, renovation and replacement to avoid the unnecessary disruption 
and expense caused by consecutive projects that disturb the same location. 

• Plan for needed storm water management in developed areas that lack these facilities or 
need retrofitting of existing facilities. Seek solutions tiiat enhance natural areas within 
existing communities. 

• Seek grant funding to provide and improve public Infrastiructure and restore natural 
environments within existing communities. 

• Public acquisition, easemente and regulations are tools for protecting Howard County's 
river and stream valleys, wetlands, floodplains, steep slopes, forests and wildlife 
habitets. The natural resource protection policies of this Plan focus on water resources, 
foreste and contiguous tracts of undisturbed natural environments. 

• Restore natural resources. Many areas of the County were developed before current 
protections were in place, and much ofthe original streamside tree cover, wetlands and 
butters were lost. Restoring these elements will do much to improve water quality and 
reestablish ecological continuity along these streams. 

• Connect protected natoral areas in a comprehensive greenway network. A greenway 
network can sustein critical ecosystem functions and link valued natural, historic and 
cultural resources. Such a network can provide continuous protected areas along 
streams and rivers create habitet and travel conidors for wildlife, connect existing forest 
areas to create forest interior habitet, and provide areas for public access and 
recreation. 

• Prepare comprehensive watershed management plans for all watersheds, to guide 
efforte to protect, restore and improve the County's water resources. Complete and 
update all watershed management plans on a regular cycle. 

• Encourage active participation of individuals and local community and environmentel 
organizations in restoration activities. 

• Strengthen the stonn water management requirements for redevelopment, in 
coordination with Stete requiremente. 

• Ensure that tiie retrofit program adequately addresses storm water management needs 
in older communities. 

• Ensure adequate and sustained funding for the storm water management program. 
• Use low impact development practices, including bloretention fecilities, when designing 

new storm water management and retrofitting storm water management for County 
fecilities. 
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• Strangtiien buffer requiremente to enhance protection of stream and wetland rasources. 

The General Plan encourages cluster zoning which has resulted in new residential 
developmente that are more compatible with tiie rural landscape in the less developed parts of 
the County than the conventional three-acre lot zoning. The clusters of one-acre lots near large 
preserved parcels generally require less road surfece, disturb less of the site's sensitive 
environmentel areas, and provide a more varied and attractive setting tiian conventional large-
lot sulxlivision. 

Zoning Ordinance 

A zoning ordinance is an importent tool tiiat regulates how land should be developed. A Zoning 
Ordinance includes: 1) use of land and stixictures and the height and bulk of structures; 2) 
density of population and intensity of land and structoral use; and 3) provision for yards and 
setbacks. Development is regulated by dividing the community into zones or districts and setting 
specific development parameters for each of these dishlcte. 

The County's Zoning Ordinance was adopted in August 2006. The Comprehensive Zoning Plan 
was adopted In 2004. The Plan is administered by the Planning and Zoning Department. The 
Zoning Plan works in conjunction with other laws that concern development in tiie County such 
as tiie Subdivision and Land Development Regulations, Adequate Public Facilities Ordinance, 
and Forest Consen/ation Ordinance. Three zones in particular help maintein the County's 
environmentel integrity: 

• The R-ED District is estebllshed to accommodate residential development at a density of 
two dwelling units per net acre in areas with a high proportion of sensitive environmentel 
and/or historic resources. Protection of environmentel and historic resources is to be 
achieved by minimizing the amount of site disturbance and directing development to the 
most appropriate areas of a site, away from sensitive resources. To accomplish this, the 
regulations allow site planning fiexibllity and require that development proposals be 
evaluated in terms of tiielr effectiveness In minimizing alteration of existing topography, 
vegetetion and the landscape setting for historic structures. 

« The Resource Conservation (R-C) District is estebllshed to preserve natural features 
and tiie rural landscape, while allowing low density, clustered residential development. 
Residential development is to be permitted only when it is located and designed to 
minimize ite impact on agricultural land, ferming operations, and sensitive environmentel 
features; to create attractive rural developmente; and to respect existing features of the 
mral landscape. 

• The Rural Residential (R-R) District is esteblished to allow low density residential 
development witiiin a mral environment The Rural Residential District is intended for an 
area of the County which is already largely committed to low density residential 
subdivisions. Cluster development Is permitted in order to protect environmentel and 
landscape resources and to presen/e agricultural land. 
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Subdivision Regulations 

The County's Subdivision and Land Development Regulations were revised in October 2009. 
Subtities 11 and 12 comprise the Adequate Public Facilities Ordinance and Forest 
Conservation, respectively. 

Section 16.115 conteins information on Floodplain Preservation. Most land within the 100-year 
floodplain is considered a protection area (i.e., a stream valley or valuable ecological area or 
scenic resource). In subdivisions and site development plans conteinlng a 100-year floodplain, 
tiie floodplain land is protected by: deeding the floodplain land to tiie County; or by granting a 
floodplain easement to the County. In temns of prohibitions on the use of floodplain land, 
building materials and otiier debris cannot be stored or discarded in floodplain; and no clearing, 
excavating, filling, altering drainage, or impervious paving, can occur on land located In a 
floodplain unless required or authorized by the County. 

Building Codes 

Building codes set constmction stendards for the minimum accepteble level of safety for 
buildings in a community. Building codes are also importent in mitigating the impact of non-flood 
hazards on new buildings. Hazard protection stendards for all new and improved or repaired 
buildings can be Incorporated into the local building code. These stendards should typically 
include criteria to ensure tiiat the foundation will wtUistend flood forces and that all portions of 
the building subject to damage are above or otiienA/lse protected from flooding. 

County Code Title 3 - Building Code 
The international Building Code (IBC) is the County's building code. The IBC regulates 
construction materials and methods for all sti-uctures (except for one- and two-femily dwellings). 
The one- and two-femily dwellings are regulated by the Intemational Residential Code (IRC). 
The IBC and IRC esteblish criteria that resist damage to natural hazards including wind speed 
(for hurricane, tornados, thunderstorms, winter storms) seismic activity, snow toad, and flooding. 
The Code prohibite building in any 100-year floodplain or stream or drainage course and also 
prohibite development in areas that are subject to flooding, erosion, unstebilized slope or fill 
within danger of a high-hazard dam. The Code has wind loading requiremente for new 
structures and tie-down requiremente for mobile homes. 

However, these codes are not retiroactive codes, and do not include older buildings. Only pre
existing structijres are subject to the codes that exist at the time of constmction and when there 
are major additions to sb^uctures, they need to be brought up to the new code's stendards. 
Older buildings are more vulnerable to damage from natural hazards unless they are brought up 
to the current code's stendards. 

Building Code Eff^veness Grading Schedule 
The Building Code Effectiveness Grading Schedule (BCEGS) is a program tiiat measures local 
building code natural hazard protection stendards and code administration. The Building Code 
Effectiveness Grading Schedule is used by the Insurance industiy to determine how well new 
construction is protected from wind, earthquake and other non-fiood hazards. The BCEGS 
program assigns each community a BCEGS grade of 1 (exemplary commitment to building-
code enforcement) to 10. 
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BCEGS ratings are conducted once every five years. The last BCEGS score rating for Howard 
County was completed in 2005. The County received a very high rating overall, the highest 
rating received for any Maryland county. Howard County received a score of 3 for single and 
two-femily residential structures and 3 for industrial and commercial structures. 

Floodplain Development Regulations 

Floodplain development regulations protect building and infrastructure fi'om damage and 
prevent development in areas that will increase the flood risk to sunounding buildings or cause 
other problems. 

Chapter 6 ofthe Design Manual, Floodplain Management, is administered by the Department of 
Public Works, Bureau of Environmentel Services. The following are the highlighte from the 
Manual: 

• The County requires a two foot fi-eeboard requirement; 
• New development or substential Improvemente to structures in the floodplain are 

prohibited; 
• Fill and building foundations are required to be designed to protect them from scour and 

erosion; and 
• New stnictures in the floodplain are required to submit first fioor elevations. 

The Howard County Code does not permit the construction of new residential, industrial, 
institutional or commercial buildings within the 100-year floodplain. If the 100-year ultimate 
floodplain is increased, then appropriate flowage easements are required to i:>e granted by all 
affected property ownere and the design approved by the Department of Public Worics, the 
Department of Planning & Zoning/Development Engineering Division; or where necessary, by 
the Maryland IDepartment ofthe Environment, Water Management Administration. 

Existing buildings within the 100-year floodplain are regarded as non-confonning uses. If the 
floodplain cannot be altered, flood prooflng of such buildings may be encouraged, where 
feasible. The County's ultimate policy regarding buildings where flood proofing is not feasible is 
to seek their removal from the 100-year fioodplain. 

On all subdivision plate and site plans, tiie 100- year floodplain is required to be shown for all 
drainage areas of 30 acres or larger or those having a 10-year mnoff in excess of 100 cfe. 

County Flood Insurance Rate Maps (FIRMs) and Flood Insurance Study (FIS) 
The official flood map for the Counly is the FIRM. Howard County's Flood Insurance Study was 
completed in 1986. Preliminary digitel Flood Insurance Rate Maps (DFIRMs) were released for 
Howard County In 2009 and are currentiy in review by the County. They will be made available 
by FEMA for public review and comment in eariy 2011. The DFIRMS include cross sections 
(with elevations) and the 100-year flood. The studies included 139 deteiled HEC-RAS studies 
and 52 approximate studies. 

Continued Compliance with NFIP 
Participation In the NFIP Is based on a voluntery agreement between a community and FEMA. 
Compliance with the NFIP, however, extends beyond mere participation in the program. The 
three basic componente of the NFIP include 1) floodplain identification and mapping risk; 2) 
responsible fioodplain management; and 3) fiood insurance. Table 6.1 identifies the NFIP 
requiremente and documente how the County addresses these requiremente. The table is 
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based on a list of questions that were originally developed by the Delaware Emergency 
Management Agency and tailored to Maryland communities. 

Table 3.1 National Flood Insurance Program Compliance 
Requirement Yasmo County Action 

1. Floodplain Identification and Mapping 

a. Does the County maintain a copy 
effective FIRM (flood Insurance rate map) 
maps and FIS (flood insurance study] that 
is accessible to the public? 

Yes FIRM and FIS are available in the Stonn Water 
Management Department. 

b. Has the County adopted the most 
current DFIRM or FIRM and FIS? 

Current FIRM is from 1986. DFIRMs have 
recently been released and are under review. 

c. Does the County support request fbr 
map updates? 

Yes 

LOMA can be done without County input LOMR 
are reviewed and signed by the County. The 
County Is cumently working with FEMA and MDE 
for a MapMod update of the entire FIRM 
rOFIRMs) 

d. Does the County share with FEMA any 
new technical or scientific data that coutd 
result in map revi^ons virithin 6 months of 
creation or identification of new data? 

Yes 

If during the subdivision review process a new 
development detennines a reduction in the flood 
plain delineation ofthe FIRM floodplain, then a 
LOMR submission to FEMA is required of the 
developer. Not ail previous County prepared 
studies were submitted to FEMA, but again, the 
entire FIRM Is bang updated and the County is 
cooperating and supplying whatever date Is 
requested. 

e. Does the Counly provide assistance 
with local floodplain detenninaticns? 

Yes 

The Department of Public VN/brks assiste re^dente 
in interpreting the FIRM and County flood studies 
to detennine the property^ flood plain stetus. The 
County also provkles advice regarding elevation 
certificates and LOIUIA applications. 

f. Does the County maintain a record of 
approved Letters of Map Change? 

Yes Copies ofthe LOMC are maintained by the 
county. 

2. Floodpl«un Management 
a. Has the munidpality adopted a 
compliant floodplain management 
ordinance that at a minimum regulates the 
tbilowinq: 

(1)Does the County issue pennits fbr all 
proposed development in the SFHA? 

Yes 

All proposed development requires plans to go 
through the Count/s subdivision approval 
processor to acquire a building permit fbr new 
structures. However, County Code prohibits any 
new stnjctures in the 100 year flood plain. 

(2)Does the County obtain, review and 
utilize any Base Flood Elevation and 
floodway data, and require BFE date for 
subdivision proposals and other 
development proposals larger than 50 lots 
or 5 acres? 

Yes 

Subdivisions that involve drainage areas of 30 
acres or greater or 10-year storm flows greater 
than 100 cfB are required to develop 100 year 
flood plain delineations in the development 
There is no specific requirement fbr 50 lote or 5 
acre development sizes. 
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Requirement Yes/No Coun^ Acffon 
(3)Does the County identify measures to 

keep all new and substentiaHy Improved 
constiiiction reasonably safe from flooding 
to or above the Base Flood Elevation, 
including anchoring, using Hood resistant 
materials, designing or locating utilities 
and service tacllities to prevent water 
damage? 

Yes 
All new s^ctures must be at least two feet above 
the 100 year BFE. 

(4) Does the County document and 
maintain records of elevation date that 
document lowest floor elevation tor new or 
substantially improved stnictures. 

No No new structures are allowed in the flood plain 

b. If a compliant floodplain ordinance was 
adopted, does the County enforce the 
ordinance by monitoring compliance and 
taking remedial action to correct 
violations? 

Yes 
Restrictions on flood plain use are enforced 
tiirough the subdivision and building permit 
process 

3. Flood Insurance 

a. Does the County educate community 
members about the availability and value 
of flood insurance? 

Yes 

The County sends an annual letter to residente In 
the floodplain provMIng information about the 
floodplain dangers and the need for insurance. 
The County however does not give specific 
information nor recommends insurance providers. 

b. Does the County infbrm community 
property owners about changes to the 
DFIRM/FIRM that would impact ttieir 
insurance rates? 

Yes 

Significant FIRM changes have been rare. Wa 
had a series of 8ul>*100 acre drainage areas 
removed from the FIRM in 1998 in response to 
requests from homeowners tiiat were being told to 
get flood Insuranoe when the County subdivision 
plans showed them out ofthe floodplain. (LOMR 
had not been done for those subdivisions) The 
owners who had contacted fhe County were 
informed ofthe LOMR. Currentiy, we have begun 
planning for notifying affiected property owners of 
changes from the new DFIRM, the new DFIRM 
may not be issued until 2011. 

a Does the County provide general 
assistance to community members 
relating to insurance Issues? 

Yes 

As above, we assist residents in interpreting the 
FIRM and County flood studies to determine the 
resident's property's flood plain status. We 
provide advice regarding elevation certificates and 
LOMA applications. W B dont give assistance 
regarding specific insurance issues such as 
where to get it, cost, coverage, etc. 

d. When was the latest community 
assistance visit conducted? Wsre there 
any commente from MDE/FEMA during 
that visit? 

Yes 

Last C A V v ^ on November 9,2005. Howard 
County was found to meet the requirements for 
continued participation In fhe NFIP. MDE 
requested a letter descn'bing "the requirement for 
a developer to submit for County review a Letter 
of Map revision for any reduction in the FEMA 
mapped fioodplain." 

Maryland Department of the Environment (MDE) cooperates with FEMA to provide assistance 
to communities participating in the NFIP. Through MDE's Community Assistence Program, 
periodic Community Assistance Visite (CAV) are conducted to review community performance. 
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A Maryland Stete Model Floodplain Management Ordinance that conteins recommendations for 
Improved management of floodplains has been adopted by communities participating in tiie 
NFIP, including those In Howard County. The Intemational Building Code includes fiood 
provisions that, in part, satisty the minimum requiremente ofthe National Flood insurance 
Program. A comparison ofthe IBC's provisions and the County's Floodplain Ordinance could 
identity inconsistencies between them and ensure they are not in conflict with each other. 

Maryland SUite Model Floodplain Ordinance 
Some highlighte from tiie Model Floodplain Ordinance are included below: 
• All new and substentially improved sb'uctures are required to be built one foot above the 

base flood elevation. 
o Ordinances do not allow buildings or All in the floodway. Any development that impedes 

fioodwaters or causes an increase in water suriiace elevations during the 100-year flood is 
not allowed. 

• Existing buildings can only be replaced or substentially improved so long as they do not 
increase in footprint and any minor additions are required to be elevated. 

The Community Rating System 
The goal of the Community Rating System (CRS) program is to provide incentives for 
communities to go beyond the minimum floodplain management requiremente to develop extra 
measures to provide protection from fiooding. The incenth/es are in the form of premium 
discounte. The CRS is administered by FEMA's National Flood Insurance Program (NFIP). 
Under the CRS, fiood insurance premiums for properties in participating communities are 
reduced to reflect the flood protection activities that are being implemented. A community 
receives a CRS classification based upon the credit pointe it receives for ite activities. It can teke 
on a wide range of activities that reduce flood losses. These activities include but are not limited 
to: better mapping, regulations, public information, flood damage reduction and/or flood waming 
and preparedness programs. 

There are ten CRS classes. A community that does not apply for the CRS or that does not 
obtein the minimum number of credit pointe is a class 10 community. For CRS participating 
communities, flood insurance premium rates are discounted in incremente of 5%; i.e., a Class 1 
community would receive a 45% premium discount, while a Class 9 community would receive a 
5% discount (a Class 10 is not participating in the CRS and receives no discount). The CRS 
classes for local communities are based on 18 activities that are creditworthy; they are 
organized under four categories: public Infonnation, mapping and regulations, flood damage 
reduction, and fiood preparedness. 

As of May 1,2008, tiiere were 1,049 communities in the United Stetes in the CRS (class 9 and 
below). Of tiiese, six are Maryland communities: 

Caroline County (class 9) 
Harford County (class 7) 
Howard County (class 8) 
City of North Beach (class 8) 
Town of Ocean City (class 7) 
Prince George's County (class 5) 
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The CRS program not only encourages sterting new programs but also emphasizes the fact that 
the programs should be ongoing in order to receive credit year after year. Therefore the County 
is required to recertity to FEMA on an annual basis that it is continuing to implement ite CRS 
selected activities, if tiie County foils to maintein tiie same level of involvement in fiood 
protection each year, it could result In a loss of CRS credit pointe, tiiereby leading to an 
increase of fiood insurance rates to residente. 

Storm Water lUianagement 

Storm water management regulations address the runoff of stonn water fi'om new developmente 
onto other properties and into fioodplains. Development outeide a fioodplain can contribute 
signiflcantiy to flooding problems; when land is developed, tiie natural ground cover is replaced 
and runoff is increased. Thus, in order to prevent storm water from flooding roads and buildings, 
storm sewers and ditches are constructed to transport the water effectively. 

Stonn water management regulations require developers to build retention or detention basins 
to minimize the Increases in tiie runoff rate caused by impervious surfaces and new drainage 
systems. The goal Is to ensure minimal increase in ttie rate of storm water discharge afler 
development, in comparison to the site's conditions prior to development 

A retention basin or retention pond is a type of constructed wetiand that Is used to contein storm 
water or rain run-off. It provides an area to hold water from a small sunounding drainage area 
that would othenvise flow into other areas. The water remains in the local area that it was 
deposited. A detention t)asin holds water for a limited period of time firom a larger basin area to 
prevent flooding and releases all the water conteined in a short period of time. 

Chapters Design Manual, Storm V^aterManagement 

Chapter 5 ofthe Design Manual includes criteria and stendards for the design of safe, efficient 
and coordinated storm drainage systems. These stendards are compatible with those ofthe 
Howard Soil Consen/ation Distilct, and the Maryland Department ofthe Environment, the 
Maryland Stete Highway Administration, and otiier governmentei agencies. 

The Design Manual applies to all stonn drainage, floodplains, and stornn water management 
systems and requires new projecte to be designed according to the manual in cases where a 
new project abute or Is affected by an existing project. Design criteria and operation and 
maintenance requiremente for the following storm water management are included in the 
Design Manual: retention ponds - wet basins; detention ponds - dry basins; extended detention 
ponds; underground fecilities (private); storm water retrofits; rain gardens; dry wells; and 
bloretention facilities. 

A Storm Water Management Plan that is approved by the Department of Public Works or the 
Department of Planning and Zoning/Development Engineering Division for appropriate stonn 
water management measures that control or manage runoff is required for all residential, 
commercial, industrial or Institutional uses tiiat cause disturbance of over 5,000 square faet of 
land area. The following activities are exempt from the provisions and requiremente of providing 
storm water management if the work will not cause an adverse impact of the receiving wetiand, 
watercourse or water body: 
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• Additions or modifications to existing single-family residential structures that do not 
disturb over 5,000 square feet of land area. DishJrbance is defined as any area in which 
the natural, or existing, vegetetive cover has been removed or altered and, therefore, is 
susceptible to erosion. 

• Developmente that do not distorb over 5,000 square feet of land area. 

The Storm Water Management Act of 2007 and following changes in the Howard County Design 
Manual require removal or treatment of 50% of tiie impen/ious surfece in redevelopment 
projecte. All redevelopment projecte, previously defined as any construction, alteration or 
improvement, exceeding 5,000 square feet as a stend-alone impact, on previously developed 
(impervious) areas, shall reduce the existing site impen/iousness by at least 50 percent. Where 
site conditions prevent the reduction of impen/ious area, storm water management practices are 
implemented to provide qualitetive control for at least 20 percent ofthe site's impervious area. 
When a combination of impen/ious area reduction and storm water management practice 
implementetion is used, the combined reduction shall equal or exceed 20 percent ofthe site's 
original Impervious area. 

All redevelopment projecte exceeding 5,000 square feet as a stend-alone impact, on previously 
developed (impervious) areas, are required to reduce the existing site impen/iousness by at 
least 20 percent. Where site conditions prevent the reduction of impen/lous area, storm water 
management practices are required to be implemented to provide qualitetive control for at least 
20 percent of Uie site's impervious area. When a combination of impen/lous area reduction and 
storm water management practice implementation is used, the combined reduction should equal 
or exceed 20 percent ofthe site's original impervious area. 

The following non-structural storm water management practices can be used to minimize 
increases in new development runoff: natural area consen/ation; disconnection of rooftop runoff; 
disconnection of non-rooftop runoff; sheet flows to buffera; grass channel; and envlronmentelly 
sensitive development. 

The County encourages the use of non-structural storm water management practice to minimize 
the reliance on stnjctural BMP's. 

Culvert, arch and bridge design criteria are included In the County's Design Manual. Bridges in 
the 100- year floodplain are required to pass the 100- year design storm. The 100-year stonn 
must have more than a 1 -foot increase in backwater above the existing 100-year water surfece 
elevation. A freeboard of 1 foot between the 100-year water surfece elevation and the highest 
point of the arch or tiie lowest chord of the bridge is required for the 100-year design storm. 
Culverts and arches on public roads that are located in the 100- year floodplain are required to 
pass the 100- year storm. The roads and/or driveways cannot be flooded on the above storm 
frequency. The water surface elevation is required to be a minimum of one foot below the 
outefde edge of tiie pavement. 

For bridge stmctures, the minimum fi'eeboard between the underaide ofthe superstructure and 
the design storms water surfece elevation is required to be at least one foot. For perennial 
streams, the culvert is required to be at least one foot lower than the final sb^am invert. 
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Stonn water management fecilities cannot be located in wetiands or 100-year fioodplains. 
Exceptions are for quantity management behind road crossings, wetland ponding systems in 
degraded wetiands and retention fecilities. 

Open Space Preservation 

While open space is an amenity and sen/es the community in many ways including parks, 
greenways, recreational opportunities, and golf courses, it also serves a beneficial function: it 
reduces the vulnerability to fiooding when the fioodplain is presen/ed as open space. By 
preserving floodplains, wetiands, and natural water storage areas, the existing storm water 
storage capacities of an area are maintained. Open space can exist in the form of resen/e open 
lands, purchased, or dedicated by developers in tiie form of easemente. 

Columbia Watershed Management Plan 
The Columbia Watershed Management Plan was developed by the Columbia Association with 
the objective of protecting and restoring the waters of Columbia. The Plan identifies solutions for 
restoring the watershed infl^structure, performing intensive investigations to find pollution 
sources and designing restoration projecte to reduce them. The Plan also emphasizes 
educating and involving residente and property owners in watershed stewardship. 

Land Preservation, Recreation and Parks Plan - 2006 
The County's Land Preservation, Parks and Recreation Plan identifies recreational and open 
space needs in the County and discusses natural resource areas Including wetiands. One ofthe 
major goals ofthe plan is to guide the development of recreation and parks services and direct 
the County's efforte to conserve and protect ite natoral environment and femnland. The Plan 
includes the following goals for natural resource consen/ation that have a direct bearing on 
flooding: 

• Ensure the environmentel integrity of rivers, stieams, and wetiands: 
• Safeguard the environmentel integrity of the Patuxent resen/oirs; 
• Restore and protect stream valley envlronmente; and 
• Improve storm water management at paric sites with alternative control measures such 

as bloretention, water gardens, pervious parking surfeces, etc. 

Capital Improvements Program 

The County Council has an operating and a capitel budget which it adopts annually, by 
department. Capitel expenditures are prioritized on an annual basis. The approved operating 
budget for 2011 alfocates 11.7 percent of ite budget for public facilities and 13.6 percent for 
public safety. The 2011 Capitel Budget allocates approximately $521,000 for bridge 
improvemente; $3,920,000 for storm drainage projecte, and $8,315,000 for road consti'uction 
projecte. Flood mitigation projecte in some or all of these categories are identified later In this 
Plan. 

County's Staffing and Training Capabilities 

In terms of stefling for fiood related projecte, 
• The County houses an official fioodplain administrator/CRS coordinator in the 

Department of Public Works, Bureau of Environmentel Services; 
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• The Land Development Division and the development Engineering Division in the 
department of Planning and Zoning comprise a number of planners and englneere who 
conduct plan reviews. Long Range and comprehensive plans are developed in the 
Comprehensive and Community Planning Division of tiie Department of Planning and 
Zoning; 

• Zoning and review of building pemn'ite are conducted in tiie Division of Zoning 
Administration and Public Service (Department of Planning and Zoning); and 

• GIS services are performed in the Department of Technology and Communication 
Sen/ices. 

Table 3.2 identifies the various types of ti^lning received by county personnel. 

Training Staff Position 

GIS Yes 

Floodplain Management/NFIP 
Requlations Yes 

Community Rating System Yes 

Building Inspection Yes 

Building Code Administration Yes 

Building Retrofits Yes 

Howard County Government Structure 

This section identifies tiie functions the various levels and departmente of govemment are 
responsible for and summarizes the roles of department in Howard County that implement 
hazard mitigation-related activities directly or indirectly. 

Howard County Council 

The Howard County Council serves as the legislative branch ofthe local government and Is 
responsible for approving laws in Howard County including authorizing the annual budget, 
approval of tax rates, and approval of all major applicable plans. The Council has five elected 
membera that represent five different dlstrlcte within the County. 
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The Department of County Administration 

This department provides technical and administrative assistence as required as well as 
fecilitetes interdepartmentel cooperation to ensure the efficient operation ofthe County 
govemment. Other responsibilities include the administration of liuman resources and labor 
relations, legislative coordination, and development of stendard operational policies and 
procedures. The Office of Budget Is housed within this department, which is responsible for the 
preparation ofthe annual budget. 

The Department of Fire and Rescue 

The Department of Fire and Rescue comprises volunteer and full time steff that sen/e at 11 
different fire stations across the County. Each station has at least one fire engine and a variety 
of other rescue equipment. This Department also houses the Office of Emergency 
Management. 

The Office of Emergency Management 

The Office of Emergency Management (OEM) fecilitetes multi-agency planning tiiat enhances 
the domestic preparedness for all hazards and to protect the health, safety, and welfere of all 
persons in Howard County. Operational roles include implementetion ofthe Emergency 
Operations Plan during a state of emergency. This emergency response is often Initiated at the 
Emergency Operations Center. The primary hazard mitigation related fonctions of OEM are to: 

• Plan and lead Howard County's coordinated emergency response to all hazards; 
• Coordinate and periodically update tiie Emergency Operations Plan and the Natural 

Hazards Mitigation Plan; 
• Manage and coordinate county-wide response to, and recovery firom, disasters and 

threate resulti'ng from natoral and human causes; 
• Operate, maintein, and enhance the County's Emergency Operations Center (EOC); 
• Coordinate the County's disaster response/recovery needs with regional, state, and 

federal govemment agencies; 
• Serve as a coordination point for federal disaster relief programs and a receiving point 

for homeland security Initiatives and fiinding; 
• Facilitate county-wide compliance with federal requiremente for implementetion of the 

National Incident Management System and the National Response Plan; 
• Engage citizens in preparedness and response efforte via the Community Emergency 

Response Networi< (CERN); and 
• Plan, conduct, and evaluate exercises that test and improve disaster preparedness on a 

county-wide basis. 

The Department of Housing and Community Development 

This Department provides affordable housing opportunities for low and moderate income 
residente in the County. It administers Federal, State, and locally fended programs to obtein 
loans and grante for low income housing, rentel assistence, and community fecilities. 
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The Department of Inspections, Licenses and Permits 

The Department of Inspections, Licenses and Permite ensures buildings are built in a safe and 
functional nrianner. Construction stendards set by the County Council are administered through 
this department in the form of construction codes. 

The Department of Planning and Zoning 

This Department is tesked with developing innovative, functional plans and implementing 
strategies that effectively address growUi and redevelopment. The Department of Planning and 
Zoning's mission is to enhance the quality of life, prosperity, and stewardship of natural and 
cultural resources within the County. Divisions witiiin this Department include: Transportation; 
Community Planning; Historic Preservation; Environment; Agricultore; Development; Forms, 
Fees & Applications; Zoning and Subdivision Regulations; and Publications and Reporte. 

Department of Public Works 

The Public Works Department is responsible is for improving and managing fecilities and 
infrasti'uctore within the County. This includes design, construction, operation and maintenance 
of fecilities In accordance with Local, State, and Federal regulations. This department 
comprises flve bureaus: administration, engineering, environmentel sen/ices, fecilities, 
highways, and utilities. 

The Storm Water Management Division is housed within the Bureau of Environmentel Sen/ices 
is responsible fer inspecting storm water management facilities and restoration projecte. it aids 
residente in interpreting flood insurance maps and floodplain stodies. The Bureau of 
Engineering comprises Construction and Inspection; Sun/ey; Transportetion and Special 
Projecte; and Utility Design Divisions. 
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CHAPTER 4: PROPERTY PROTECTION 

introduction 

Property protection measures involve those techniques used to modify existing buildings that 
are subject to flood damage. Most of these measures are implemented by or cost-shared with 
property owners and are thus relatively inexpensive to the community compared with other 
(structural) flood protection measures. Most protection measures do not affect the appearance 
or use of a building. Examples of property protection measures include: relocation, acquisition, 
building elevation, flood-proofing, sewer backup protection, flood insurance, and mandates. 
These measures are elaborated below. 

Building Relocation 

Relocation Involves moving a building to another location on higher ground. While tills Is often 
the best way to protect it flrom flooding, it can prove expensive for heavier (exterior brick and 
stone wall structijres) and for large and irregularly shaped buildings. Retocab'on is also preferred 
for large lote that include buildable areas outeide the floodplain or where a new flood-fi^ lot (or 
portion of their existing lot) available. The Department of Public Works Bureau of Environmentel 
Services would administer building relocations. 

Acquisition 

Acquisition is similar to relocation, where buildings in the fiood-prone area are removed to avoid 
future damage to them. However, in this case, the buildings are acquired by the local or state 
govemment and the land is converted to public use such as a park. Acquiring buildings and 
removing them fi^m the floodplain Is not only the most effecth/e flood protection measure 
available, it is also a mettiod to convert a problem area into a community asset and obtain 
environmentel benefits. However, a "checkerboard" pattern in which nonadjacent properties are 
acquired could occur when some owners are reluctant to leave. Typically, no cost is bome by 
the homeowner in an acquisition project. 

Acquisitions can be fended by the Federal Emergency Management Agency (FEMA) using 
post-disaster mitigation funds that are administered through MEMA. The buyout would involve 
eligible willing sellers only and be fended with 75 percent federal dollare and a 25 percent local 
match. 

The Department of Public Works, Storm Water Management Group administere building 
demolitions and acquisittons. Federal dollars for building acquisition are provided by FEMA and 
administered by MEMA. In the past 13 yeare or so, the following buildings have been acquired 
and demolished: three houses on Main Street in Ellicott City, one commercial building in 
Sykesville, and two houses in the Hanvood Paric area in Elkridge. The acquisitions were done 
through grante from FEMA. The houses in Harwood Park on Glenmore Avenue and Hawthorn 
Avenue were purchased in 2004 through the Countys Floodplain Acquisition Program and 
partially funded through a grant from the State. These homes were purchased by the County 
and demolished and the property was handed over to the Countys Department of Recreation 
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and Parks to be malnteined as open space in perpetuity. The County has considered applying 
for grante to acquire other homes, but these properties have not had a suiteble benefit/cost 
ratio. 

Currentiy, the County does not maintein a datebase of acquired properties since there have 
been only a couple in the past several years. 

Building Elevation 

This technique involves raising a building above the fiood level so that water can fiow under the 
building, causing little or no damage to the structijre or ite contente. Elevating a building will 
change ite appearance. If only a small elevation is required, such as a couple feet, the fi-ont door 
would be three steps higher than befere. If the building Is raised 8 or more feet, the lower area 
can be wet flood-proofed and used fer paridng and fer storage of items that will not be damaged 
by flood watera. 

Raising a building above the flood level is cheaper than moving it and can be less disruptive to a 
neighborhood. Elevation has proven to be an accepteble and reasonable means of complying 
vi/ith NFIP regulations that require new, substantially Improved, and substentially damaged 
buildings to be elevated above the base flood elevation. 

Elevation of properties is typically done on their own fciy individual homeownera. The County 
mainteins a record of elevation certificates for some properties within the fiood plain. 

Barriers 

A barrier can be built of dirt or soil ("berm") or concrete or steel CHoodwall") and are used to 
prevent fioodwatere from reaching a building. The stendard design for earthen berms Is three 
horlzontel feet for each vertical foot (3:1 slope) requiring a minimum area six feet wide for each 
foot in height. Floodwalls need less room, but are more expensive. Barriers must be placed so 
as not to create fiooding or drainage problems on neighboring properties, nor can they be 
constructed in the fioodway. Depending on how porous the ground Is. if fioodwaters will stey up 
for more than an hour or two, a barrier needs to handle leaks, seepage of water underneatii, 
and rainwater that fells inside the perimeter. This is usually done with a sump and/or drain to 
collect the internal groundwater and surfece water and a pump and pipe to pump the internal 
drainage over the bamer. There is no evidence of any barrier walls in the County that protect 
against surfiace fiooding. 

Dry and Wet Flood-proofing 

The dry fiood-proofing technique Involves using measures to seal up a building so fioodwatere 
are prevented firom entering it. All areas below the flood protection level are made watertight. 
Walls are coated with waterproofing compounds or plastic sheeting and openings such as 
doom, windows, and vente are closed, either pennanently, with removable shields, or with 
sandbags. Examples of dry fiood-proofing modifications include the following: 

• installing watertight shields over doors and windows; 
• reinforcing walls to witiistend fioodwater pressures and impact forces generated by 

fioating debris; 
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• using membranes and other seatente to reduce seepage of floodwater through walls and 
wall penetrations; 

• instelling drainage collection systems and sump pumps to control interior water levels, 
collect seepage, and reduce hydrostatic water pressures on the floor slab and walls; 

• installing backfiow valves to prevent the entrance of fioodwater or sewage fiows through 
utilities; and 

• anchoring the building to resist flotetion, collapse, and lateral movement. 

Dry flood-prooflng of a building has the following advanteges and disadvanteges: 
Advanteges 

• The appearance of the building is not altered. 
• It is appropriate for buildings on concrete slab floore (without basemente) and for those 

without no cracks. 
• It Is recommended where floodwaters are less than three feet and slow moving or for 

buildings that are too expensive to elevate (e.g., a slab building). 

Disadvanteges 
• The waterproofing compounds can deteriorate over a period of time. 
• It is dependent on human action for the instellation of closures on windows and 

doorways. 
• ft cannot be used if the structure has a iDasement. 

Wet flood-prooflng, unlike dry flood-proofing, allows fioodwatere to enter a sti'ucture. Wet flood-
proofing is appropriate for stmctures with uninhabited areas below the flood elevation, such as 
unflnished basemente, garages, and crawlspaces. Because wet flood-proofing allows 
fioodwatere to enter a structure, modifications must be made to minimize damage to the portion 
of the stmcture below the fiood elevation and ite contente. Typically, the structure is designed so 
that walls and fioors below the flood elevation are resistent to damage from fioodwatere, and 
utilities and other valuable equipment are iocated above the fiood elevation. 

Wet fiood-proofing is not feasible for one-story houses because the fiooded areas are the living 
areas. However, basemente, crawlspaces, garages, and accessory buildings can be wet 
proofed simply by relocating femaces, heavy fumiture and electrical outiete. Fuse and electric 
breaker boxes should be located high and near a door in order to safely tum the power off to the 
circulte serving fiood prone areas. 

No matter how little it is done, fiood damage is reduced by wet proofing. For example, 
thousands of dollars in damage can be prevented by simply moving fumiture and electrical 
appliances out of a basement. The County does not maintain any documentetion of properties 
that have been flood-proofed. While there are not technical experte to advise residente on how 
to flood-proof their properties, the Department of Public Wori^ send out flood-related 
publications annually to advise residents on these matters. 

While the Countys Department of Public Works-Bureau of Environmental Services Division has 
administered a Floodplain Management Program since 2000 and required fiood elevation 
certificates since then, the County has not mainteined any records of properties that have been 
flood-proofed as this is typically done by the individual property owners vvho bear the time and 
cost of fiood-proofing their properties. These properties would be on record if a building permit 
was required. 
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Sewer Backup Protection 

in areas where sanitery and storm sewers are combined, basement flooding can be caused by 
storm-water overloading tiie system and backing up into the basement through tiie sanitery 
sewer line, tn areas where sanitery flows and storm-water are earned in separate pipes, the 
same problem can be caused by cross connections behveen the sanitery and storm sewers or 
by infiltration or inflow into the lines. 

Buildings tiiat have downspoute, footing drain tiie, and/or a sump pump connected to the 
sanitery sewer service may be fiooded inside when heavy rains overioad the system. If local 
code does not require these systems to be directfy connected to the sewer system, they should 
be disconnected. Rain water and surfece water should be directed out onto the ground where it 
will fiow away from the building. 

Other approaches may be used to protect a structure against sewer backup: fioor drain plugs, 
floor drain stend-pipes, overiiead sewers, and backfiow protection valves. The flrst two devices 
keep water from flowing out ofthe lowest opening in the building, the floor drain. They cost less 
than $25 a piece. However, If water is deep enough In the sewer system, it can flow out ofthe 
next lowest opening, such as a toilet or fob, or it can ovenvhelm a drain plug by hydrostetic 
pressure and flow into the building through the floor drain. The following two measures are more 
secure, but more expensive ($3,000-$4,000): a) an overhead sewer, which keeps water in the 
sewer line during a backup, and b) a backfiow protection valve that prevente backups from 
flowing into the building. 

The Littte Patuxent Reclamation Plant is located in Savage and currentiy has a capacity of 25 
million gallons per day. It is a biological nutrient removal (BNR) process fecility that removes 
nitrogen and phosphorus. 

The Bureau of Utilities has a Capacity management operations (CMOM) program for 
pretreatment that prohibite Uie discharge of solid waste Into the sewer. The Howard County 
Code Section 18.122a - Regulation of sewer discharges Into collection system, discharges 
ol>structive vt/aste. Industries are required to put in pre-treatment devices (grease interceptors, 
screens) to catch waste. The Bureau conducte inspections on a regular basis and requires 
industries to send reports. Resteurante are provided wastewater discharge permit for the 
removal of food from wastewater before discharge from sewer main. Industries are required to 
put In pre-treatinent devices to remove obstiiictive waste so that it will be removed from 
wastewater before it is discharged into the county sewer line. 

The Bureau has monitoring stations that determine if pipelines have the capacity to be able to 
accommodate discharge fi'om a certein community. Sewage Backups are liandled by the 
Bureau of Utilities. For sewage blockage issues, the County can dispatch a sewer truck to send 
a high-pressure water hose down through the cleanout, near the property line, and out to the 
sewer main. This typically resolves the problem if tiie blockage is on tiie County's side and will 
ensure tiiat the County's portion of your sewer service Is open and not causing the problem. 

Flood Insurance 

With the purchase of flood insurance, as long as the policy is in force, the property is protected. 
Although most homeowner's Insurance policies do not cover a property for flood damage, an 
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owner can insure a building for damage by surfece flooding through the National Flood 
Insurance Program. 

Flood insurance coverage is provided for insurable buildings and their contente damaged by a 
"general condition of surfece flooding" In the area. Building coverage Is for the structure. This 
includes all things that typically stey with the building when it changes ownership, including: 
utility equipment (furnace or water heater); wall-to-wall carpeting; built-in appliances; and 
wallpaper and paneling. 

Ten percent of a residence's building coverage may apply to a deteched garage or carport. 
Other appurtenant structures are required to be insured under a separate policy. 
Contente coverage Is for tiie removable items Inside an Insurable building. A renter can teke out 
a policy with contente coverage, even if there is no stiuctural coverage. Items not insurable 
include: 

• items outeide a building, such as fences, car porte, landscaping and driveways; 
• jewelry, artwork, tors and similar items valued at more than $250; 
• flnished structural parte of a basement, such as paneling and wail to wall carpeting; 
• animals and livestock; 
• licensed vehicles; 
• money or valuable papera; and 
• contente In a basement. 

In most cases, a 30-day waiting period follows tiie purchase of a flood insurance policy before it 
goes into effect. The objective of this waiting period is to encourage people to keep a policy at 
all times and not wait for the river 'to rise' before tiiey buy tiieir coverage. 

Through the Basement Backup Insurance, the National Flood Insurance Program covers 
seepage and sewer backup for an additional deductible provided there is a general condition of 
flooding in the area which was the proximate cause ofthe basement becoming wet. Several 
insurance companies offer coverage fer damage incurred should a sump pump fell or a sewer 
line back-up. Most exclude damage from surface fiooding that would be covered by the NFIP. 
Each company has different amounte of coverage, exclusions, deductibles, and arrangemente. 

National Flood Insurance Program 

FEMA produces loss and claim stetistics for all NFIP communities throughout the Country. 
Tables 4.1 and 4.2 provide date on the loss and policy stetistics respectively, for Howard County 
as of March 2010. Howard County incured 0.8 percent of the total losses for the Stete of 
Maryland and 0.9 percent of the totel policies.^ 

Table 4.1 Howard County insured loss statistic 
Area losses Totel Paymente 
Man l̂and 14.425 $237,869,311.15 
Howard County 113 $557,442.89 

Source: bsa.nfipstot.com as of 3/31/2010 

FEMA's Policy and dalm Statistics for Flood Insurance http:/Awww.ferna.gov/bu^ness/nflpfetatistlcsyipC5tat.sht[n 
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Table 4.2 Howard County NFIP policy statist cs 

Area Policies in 
Force 

Insurance in 
Force 

Whole Written 
PFemiums in Force 

Maryland 68.697 $14,170,390,900 $35,407,802 

Howard County 609 $166,779,200 $349,168 

Mandates 

Mandates are compulsions that are used when incentives are Inadequate to convince a property 
owner to teke protective actions. An example of a mandate: If the project is worth more than 50 
percent ofthe value ofthe original building it is considered a "substential Improvement". The 
building must then be elevated or othenvise brought up to current fiood protection codes. 

Currentiy, there is a two-foot freeboard mandate for structures in the 100-year fioodplain. Also, 
the County requires an elevation certificate for all residential and nonresidential structures built 
in special fiood hazard areas at or above the base fiood elevation. The certificate Is required to 
indicate that the lowest fioor of the structure has been built at or above the base fiood elevation. 
The elevation certificate is required to be completed before the structure is used or a certificate 
of occupancy Is issued. 
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CHAPTER 5: EMERGENCY SERVICES 

Introduction 

Emergency services involve measures to protect people during and after a disaster, in tiiis 
Chapter, the foilowing five types of emergency sen/ices measures are discussed: 1) Threat 
recognition; 2) Waming; 3) Response; 4) Critical fecilities protection; and 5) Post-disaster 
recovery and mitigation. 

Threat Recognition 

A fiood threat recognition system provides early waming to emergency managers. The National 
Oceanic and Atmospheric Administiation (NOAA) Weather Radio is considered the official 
source for weather information. 

There are two levels of notification in fiood waming programs: 1) a fiood watch - where 
conditions are right for flooding; and 2) a fiood waming - when a fiood has sterted or is expected 
to occur. Under certain conditions, the National Weather Sen/Ice may issue a Hash flood 
watch." This means the amount of rain expected may cause rapid increases in local stream 
fiows and/or localized ponding. 

In Maryland, the County Emergency Management Agencies (EMAs) are alerted by the Maryland 
Emergency Management Agency. Warnings Ircm the National Weather Sen/Ice are relayed to 
municipalities by county EMAs that monitor weather radio and broadcast networics. Howard 
County's weather is forecasted by the National Weather Service located in Steriing, Virginia. 
This location provides daily updates on weather advisories, watches, and wamings. In the 
event of severe weather, up-to-date Information is broadcast on local television channels and 
the following radto channels: WBAL-AM 1090, WMAL-AM 630, WTOP-FM 107.7, WIYY-FM 
97.9 and updated on the Countys Emergency Management website 
http:/Avww.co.ho.md.us/News 

The County's fiood warning system comprises two sete of gauges: one that monitors the 
Patepsco River Basin and the other that monitora the Little Patuxent River Basin. When Uiere is 
a flood threat, the fiood waming alarms only go to a pager and cell phone kept by the flood 
waming on-cail steff. 

Warning 

Once a fiood threat is recognized, the first priority is to alert others through the flood waming 
system. The second priority is to respond with actions that can prevent or reduce damage and 
injuries. Alert and warning systems in the county comprise of the following: 

• Emergency Management Network (EMnet) that is administered statewide by MEMA and 
provides a means for the County to deliver emergency public information and advisories 
directly to tiie news media via a satellite dish located at the EOC; 

• Emergency Alert System (EAS) which is a networic of public broadcast stations and 
interconnecting fecilities to operate in a controlled manner during a national emergency 
and for warnings that need immediate action such as tornadoes and flashfloods; 
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• National Warning System (NAWAS) is used for waming of national emergencies. This is 
a civil defense system sued to disseminate wamings fi^m the National Waming Center 
to each stete by landline; 

• Howard County Notiflcation System (HONS) which serves as the community's calling 
system used to deliver emergency and routine messages; 

• AM Radio Travelers Information System (TIS) doubles as part of the county's alert and 
waming system to disseminate emergency information to residente and visitors; and 

• Radio Amateur Civil Emergency Sen/lce (RACES) which provides communications of 
local govemment under the direction ofthe OEM. 

The County mainteins a local flood waming system comprising several rain and stream level 
gauges located throughout the County. These gauges are monitored during stonns to determine 
when signiflcant flooding can be expected. If necessary. County residente who live in low lying 
flood prone areas will be alerted to possible flooding hazards. More Information on Howard 
County river gauges is available at http:/Avww.afws.net/data/md/Howard.HTM 

Response 

An Emergency Operations Plan (EOF) is a document that identities emergency planning, 
organization, and response policies and procedures including deteils to address the Integration 
and coordination with other governmentei levels, when required. The EOF identities how the 
jurisdictions will respond to extraordinary evente or disastera from preparation through recovery. 
Typically, emergency response plans shouM be updated annually to keep contact names and 
telephone numbere cunent and to ensure that supplies and equipment that will be needed are 
still available. They should also be reviewed and revised after a disaster and incorporate tiie 
changing conditions. A well-written Emergency Operations Plan will contein information to 
enable emergency management steff to Identity the number of properties flooded or that would 
be flooded, roads that would be under water, and critical fecilities that would be affected during 
a flood event This infonnation will enable steff to determine the resources that will be needed to 
respond to the predicted flood event. 

Howard County's Emergency Operations Plan is administered by the County's Fire and Rescue 
staff. The Howard County Emergency Operations Plan identities actions to be teken by the 
county government as well as cooperating private organizations. This helps to reduce Uie 
County's vulnerability to any disasters that may strike, to esteblish capabilities for protecting 
citizens from tiie effiecte of disasters, and to provide recovery in the aftemnath of any emergency 
Involving extensive damage or debilitating influence on the nonnal pattern of life within the 
community. The Basic Emergency Operations Plan and all 20 annexes are working documente 
and are reviewed and revised on an ongoing basis. The annexes are based on the Emergency 
Support Functions (ESFs). The Basic Plan Is coordinated using the Incident Command System 
(ICS) and the National incident Management System (NIMS). The Basic Plan also identities the 
organizations and assigned responsibilities of key personnel Including the EOC Director as well 
as various pereonnel ttiat would be involved fer respective Operation Levels (Table 5.1). 

The Basic Plan sete out general operational procedures for responding to a variety of hazards 
that could occur in the County as identified by the County's Natural Hazard Mitigation Plan and 
other assessmente. 
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The Howard County OEM ensures that the Federal, Stete and County activities are 
implemented with respect to emergency management procedures. Coordination is obteined at 
the regional level, stete level, and with private entities. The County has entered into compacte 
with seven Baltimore urban area jurisdictions through the Baltimore Regional Emergency 
Management Compact (BREAC). BREAC provides for mutual cooperation in emergency 
exercises, testing or fi-aining activities using equipment or personnel that simulates performance 
of aid sharing by signatory jurisdictions. In tenns of state coordination, in accordance witii the 
Maryland Public Safety Code Title 14 Subtitie 7, county agencies may have mutual aid 
agreemente that authorize Howard County government to ask other governmente for assistence 
in the event of a disaster. 

Table 6.1 Agency rBsponslbllltles for flood emergency responses 
Action Responsible Agency 

Ordering an evacuation County Executive (Titie 6 of the 
County Code) 

Conducting an evacuation Office of Emergency 
Management witii advise from 
the Department of Public Worics. 
Bureau of Environmentel 
Sen/ices, Storm Water 
Management Division 

Operating and maintelning the fiood waming system Department of Public Worics, 
Bureau of Environmentel 
Sen/Ices. Storm W^r 
Management Division 

Activating the emergency operations center Fire and Rescue, OEM (Title 17 
ofthe County Code) 

Opening and operating evacuation shelters Citizen Services 
Sandbagging certain areas Department of Public Works 
Closing streets or bridges Department of Public Works, 

Bureau of Highways 
Guarding sandbag walls and other protection measures Department of Public Wori<s, 

Bureau of Highways 
Shutting off power to thfeatened areas Responsibility of the property 

owners or DFRS (Titie 17 of the 
County Code.) Power company 
would be responsible for the 
actual shut-offs 

Identifying landfill and debris steging and storage areas 
for use during emergencies 

Department of Public Worics, 
Bureau of Environmentel 
Services, Solid Waste 
Operations Division 

Releasing children from school Board of Education 

Emergency management sen/ices at the Stete level are coordinated by the Maryland 
Emergency Management Agency. At the county level, the Howard County Department of Fire 
and Rescue, Office of Emergency Management is the entity responsible for planning and 
coordinating plans, procedures, and resources in preparation for natural as well as human-
caused disastere. The County EMA is located at 6751 Columbia Gateway Drive. The Primary 
Emergency Operations Center will be located atthe Ligon Building in Ellicott City and is 
expected to be completed In October 2010. 
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The 2009 Emergency Operations Plan Identifies the EOC as the location for centralized policy 
direction and control of emergencies and a location for coordination ofthe County's emergency 
response and recovery, including Interagency and intergovemmentel response activities, 
Information collection and analysis, communication, and resource allocation and tracking. An 
Altemate EOC (AEOC) is the designated operating fecility used in the event that the EOC is 
Inoperable. It provides the same fonctions as the EOC. The back-up center is located at the 
Public Safety Training Center. This Center is currently being utirized as the EOC while 
construction ofthe primary EOC is in progress. 

The 911 Communications Center sen/es as the County's Public Safety Answering Point (PSAP) 
and provides communications support to the field with all available communication media. \i is 
staff^ 24 hours a day, seven days a week. 

The Technology and Communications Annex (ESF 2) provides information and guidance on tiie 
available and potentially available emergency communications systems for Howard County in 
responding to and recovering from emergencies. 

The County's hazard response for EOC activation and evacuations can be found under the Titie 
6 County Code. The purpose of an evacuation plan is to provide an orderly and coordinated 
evacuation in tiie event of small scale localized evacuations such as a riverine fiood. hazardous 
materials incident, fixed nuclear fecility incident, major fire or transportation accident, era large 
scale evacuati*on (enemy attack or a hurricane).The County does not have a separate 
evacuation plan. However, the police department does have a "thru-vacuation plan" and other 
traffic plans for moving people through and around the County. There is a need to develop a 
specific evacuation plan for vulnerable areas. The Countys Department of Fire and Rescue 
website also provides a link to emergency management Information. 
(http://Www.co.ho.md.us/FAIR/FAR_HomePage.htm) and links to the Office of Emergency 
Management, hazards, educational programs, and fi-equently asked questions. However, a link 
to brochures and other information to assist femilles in developing a disaster preparedness plan 
to be better equipped to handle a disaster Is not available on the website. 

Critical Facilities Protection 

Critical fecilities Include emergency operations centera. police and tire stetions. hospitels, and 
roads and bridge and those fecilities, that, if flooded, would create secondary disastera such as 
hazardous materials fecilities, water and wastewater treatment plante and pump stations, 
schools, and nuraing homes. 

Critical fecilities are vitel to the fonctloning of a community and to the flood response effort. If a 
critical fecility is flooded, workers and resources may be unnecessarily drawn away from 
protecting the rest ofthe community, ff such a fecility is adequately prepared, it will be better 
able to support the community's flood response efforte. 

The Littie Patuxent Water Reclamation Plant located at 8900 Greenwood Place, the North 
Laurel SPS building at 10150 Washington Boulevard, the Pumping Station on Brockbridge 
Road, and the Fire Department in Lisbon are within the floodplain. 
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Post-Disaster Recovery and Mitigation 

Post disaster recovery refera to steps teken by a community to prepare people and property 
after a disaster and for the next disaster. These activities are implemented during recovery to 
keep people from Immediately going "back to normal" (i.e., the way they were before the 
disaster). While recovery operations follow a disaster, mitigation actions are underteken when 
communities are In 'quiet' mode, prior to a disaster or several months after a disaster occure in 
order to reduce the impact of a future disaster. 

Some examples of recovery actions include the following: 
• Clearing streete; 
• Cleaning up debris and garisage; 
• Patrolling evacuated areas to prevent looting; 
• Providing safe drinking water; 
• Monitoring for diseases and vaccinating residente for diseases such as tetenus; and 
• Regulating reconstruction to ensure that It meete all code requiremente. 

After a disaster, various types of assistence may be available to the County by local, state and 
federal govemmente. in tiie event of a Presidential disaster declaration, the County becomes 
eligible for Individual Assistence (IA) and Public Assistance (PA). Individual Assistence are 
typically funded by the US Small Business Administration and other federal, state, and focal 
agencies that support the program and are designed to provide help to Individuals and 
businesses, homeownera and rentera, as they recover from disastera. 

The Public Assistence program is largely fended by FEMA with local and stete matches. The PA 
program provides cost reimburaement aid to local govemmente (state, county, local, municipal 
authorities, and school districte) and certein non-profit agencies that were involved in disaster 
response and recovery programs or that suffered loss or damage to fecilities or property used to 
deliver governmentel-IIke services. 

Post-disaster damage assessment efforte within the County are canied out by the Department 
of Inspections, Licenses, and Permite (DILP). ESF 19. Damage Assessment, is responsible for 
conducting preliminary damage assessment. DILP is entmsted with ensuring that signiflcant 
pereonnel are trained to conduct rapid damage assessment immediately following the 
emergency. PDW steff will be responsible fer coordinating activities wtth the Flood Mitigation 
Steering Committee after a flood event, to ensure that the applicable mitigation actions are 
brought to the County Commission fer potential implementetion. This coordination should be 
reflected In the update ofthe County's Emergency Operations Plan. 

ESF 18 in the EOF addresses Long-Term Community and Economic Recovery and Mitigation 

Examples of mitigation actions Include the following: 
• Conducting a public infonnation campaign to advise residente about various mitigation 

alternatives that could be considered; 
• Assessing damage to public fecilities and developing measures to mitigate hazards In 

the future; 
• Acquiring substentially or repeatedly damaged properties from willing sellers; and 
• Applying for post-disaster mitigation fends. 
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The 2004 Howard County All-Hazard Mitigation Plan was fended by FEMA and the Maryland 
Emergency Management Agency. The Plan provides recommendations for the mitigation of a 
number of different hazards (including floods) that pose a risk to the County's structures and 
residente. The Mitigation Plan is due for an update in 2010. This Flood Mitigation Plan will serve 
as an annex to the mitigation plan update. FEMA's Hazard Mitigation Grant Program (HMGP) 
and Pre-Disaster Mitigation (PDM) are two common fending sources that assist with flood-
related mitigation acth/ities. 
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CHAPTER 6: STRUCTURAL PROJECTS 

Introduction 

Structural projecte are designed to control floodwaters and include: reservoira, levees and 
floodwalls, channel Improvemente. crossings and roadways, drainage and storm sewer 
improvements, and drainage system maintenance. Based on their sheer magnitude, stmctural 
flood control is generally the most expensive type of mitigation measure in tenns of instellation 
coste, maintenance requiremente and environmentel impacte. Therefore, considerabte and 
thorough analysis is required before a stmctural project is selected. Since these projecte often 
have regional or watershed-wide Implications, they are typically planned, fended and 
implemented by regional agencies such as watershed authorities. 

Flood control projects have the following advantages and disadvantages: 

Advanteges 
• These projecte can provide the greatest amount of protection for the land area used; 
• Due to land limitations, may be the only practical solution in some circumstences; 
• They can be beneflcial to the community for water supply and recreational uses; and 
• Regional detention may be more cost-efflcient and effective than requiring numerous 

small detention basins. 

Disadvanteges 
• They disturb the land and disrupt natoral water flows, often destroying wildlife habitet; 
• They require regular maintenance in order to function properiy; 
• They are built to a certein flood protection level that can be exceeded by larger floods, 

causing extensive damage; 
• They can create a felse sense of security as people protected by a project often believe 

that no flood can ever reach them; and 
o They end up promoting more intensive land use and development in the floodplain. 

Reservoirs and Dams 

Reservoira control flooding by holding high flows behind dams or in storage basins. After a flood 
peaks, water is released or pumped out slowly at a rate that the river can accommodate 
downsti^am. The lake created may provide recreational benefite or water supply (which could 
help mitigate a drought). Reservoirs are suiteble fer protecting existing development 
downstream from the project site. Unlike levees and channel modiflcations, they do not have be 
buitt close to or disrupt the area to be protected. 

Reservoira are very efficient in deeper valleys where there is more room to store water, or on 
smaller rivera where tiiere is less water to store. Building a resen/olr in flat areas and on large 
rivera may not be cost-effective, because large areas of land have to be purohased. In urban 
areas, some reservoirs are simply manmade holes with the capacity to store floodwaters. While 
resen/oira and detention basins are an effective means to control flooding by storing water, they 
have the foltowing disadvanteges: 

• Threat of flooding to the protected area if the reservoir's dam fells; 
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• Facility maintenance expenses; 
• Failure to prevent floods if their design capacity is exceeded; 
• Sediment deposition may occur and reduce the storage capacity over time; 
• Their impact on water quality as they are known to affect temperature, dissolved 

Oxygen, Niti-ogen, and nutriente; and 
• If not designed correctly, they may cause backwater flooding problems upstream. 

The Maryland Department ofthe Environment liste a totel of 12 dams in ite dam inventory fer 
Howard County. Overall, the County ranks as medium-low risk fer dam feilure. The 2009 County 
Emergency Operations Plan identifies two high hazard dams - the Centennial Park Dam and the 
Columbia Gateway dam. Other dams that are of significant hazard are those at Lake Elkhom, 
North Laurel Pond, Wilde Lake, and Wyndemere Pond. The Brighton Dam and Rocky Gorge 
Dam are potential tiireate to businesses in Laurel. 

DPW operates and mainteins two high hazard dams and two significant hazard dams. The 
County also conteins or bordera on additional dams that are not owned by the County, which 
could impact residente. These include Wilde Lake, Lake Elkhom. T. Howard Duckett Dam, 
Brighton Dam, and Liberty Resen/oir. 

Several dams in the County were originally built fer power generation and recreation but are not 
being mainteined and therefere are not performing the functions for which they were intended. 
The following is the status of these dams: 

• Simpkins Dam - llchester - permit issued; contract will be awarded and construction 
sterted Fall 2010 for removal 

• Daniels Dam - being sb'uctoraliy evaluated fer consideration of whether to retein, repair, 
or remove the dam 

• Bloede Dam - being sti-ucturally evaluated fer consideration of whetiier to retein. repair, 
or remove the dam Union Dam - removed in March of 2010 

All dams in Stete of Maryland are subject to Inspections by the Stete of Maryland's Dam Safety 
Division and the Corps of Engineers. A potential feilure at any of the dams in the County would 
be called into the Emergency Management Department and relayed to citizens via local radio 
outiete. 

Dam break emergency action plans (EAPs) exist fer the following six dams^: 
• Centennial Park Dam (high hazard) 
• Columbia Gateway Dam on Samuel Morse Drive (high hazard) 
• l_ake Elkhom Dam (significant hazard) 
• Wilde Lake Dam (significant hazard) 
• North Laurel Dam on Sewall Avenue (significant hazard) 
• Wyndennere Dam on Old Scaggsville Road (significant hazard) 

Local Emergency Action Plans exist for Centennial Lake, Columbia Gateway Dam (Samuel 
Morse Drive), North Laurel Dam (Sewall Avenue), V\fyndemere Dam (Old Scaggsville Road) and 
were last revised in October 2009. 

^ Source: 2009 {Howard County Emergency Operations Plan 
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Levees/Floodwalls 

Bariera that are constiructed out of earth are tenned as levees and those that are constmcted of 
concrete or steel between the watercourse and the property to be protected are called 
floodwalls. Levees occupy more space than floodwalls; therefore, when adequate space for a 
levee is not available, floodwalls are used, even though they are usually more expensive. 
Levees and floodwalls are usually not constmcted In the fioodway. Designs for both levees and 
floodwalls are required to provide for access through (e.g., watertight closures) or over (e.g., 
ramps or steira) the bamer. In addition, the designs for both levee and floodwall projecte are 
required to compensate for any loss of flood storage that will result fi'om construction. There are 
no levees or fioodwalls within the County. 

Bridge Modifications 

Modifications to bridges involve the replacement, enlargement, or removal of existing bridge 
decks at roadway and railway crossings. Oftentimes, bridges are not large enough to pass flood 
flows, causing fioodwater to back up upsti^am ofthe struchire. 

In Howard County, the Bureau of Highways, which is a part ofthe County's Public Worics 
Department, is entmsted with tiie maintenance and improvement of roadways and bridges. 
DPW operates 970 miles of local roads and 147 bridges. Capitel projecte are managed by tiie 
Transportation and Special Projecte Division in the Bureau of Engineering. 

The largest bridges in the County are located where 1-70 crosses the Patapsco River and in the 
eastern part ofthe County where 1-95 spans the Patuxent River and U.S. 29 crosses Rocky 
Gorge Reservoir. 

The Stete Highway Administration completed a preliminary hydrologic analysis for MD 295 firom 
MD 100 to 1-195. The full project includes the stietch on MD 100 to 1-195 and Hanover Road 
from High Tech Drive in Howard County to MD 170 (Aviation Blvd) in Anne Arundel County. The 
purpose ofthe study was to investigate the hydraulic need for a new stixicture over Deep Run 
and the required elevation for that stixicture so that the road meete the fiooding requiremente for 
an arterial roadway. The findings of this report will serve as tiie foundation to analyze floodplain 
changes. SHA determined that a permit would not likely be issued to the project if floodplain 
elevations are modified by more than 0.5' or 1', unless additional mitigation measures are 
taken. In the design phase, coordination with FEMA will be required to ultimately determine 
impacte to regulated floodplalns, as well as Identi'ty appropriate mitigation measures. 

Channel Improvements 

Channels can be improved by making them wider, deeper, or straighten Improving channel 
conveyance causes more water to fiow through it at a faster rate. However, channelized 
streams could create or woraen fiooding problems downstream as larger volumes of water are 
transported at a fester rate. While channel improvemente are one-time projecte, they have to be 
mainteined regularly to clean out blockages caused by overgrowth or debris. Some communities 
pass ordinances prohibiting dumping and making riverfront ownera responsible for mainteining 
these areas. A proper maintenance program includes picking up debris as well as riparian 
restoration. I.e., removing non-native growtfi. By planting native grasses and plante, there are 
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fewer sources of logs and woody debris, soils are better stebilized, bank erosion is reduced and 
habitet is improved. 

Channel improvemente - The Department of Public Works (Bureau of Highways) mainteins 
roadside drainage ditohes on an as-needed basis and mainteins rip-rap right at their storm drain 
outfells and road culverte. The Bureau of Utilities may place rip-rap over a water or sewer line to 
protect tiie pipes, as needed, where they cross under a stream. In terms of stream 
channelization, some streams are piped as part of a storm drainage improvement project or 
more often a new development. Beyond that, there are no other noteble channelization 
projecte. 

Dredging 

Dredging is a form of conveyance improvement. However, it is often cost prohibitive because 
the need to dispose of tiie dredged material. Dredging may not be effective in most cases given 
the large volume of water that comes downstream during a fiood, and so removing a foot or two 
from the bottom ofthe channel will have little effect on the height ofthe fiood. Dredging is not a 
permanent improvement. Unless in-stream and/or tributery erosion are corrected upstream, the 
dredged areas usually fill back in within a few yeara, and the process and expense have to be 
repeated. In order to protect the natural values of the stream, Federal law requires an Army 
Corps of Engineers permit before dredging can proceed. This can be a lengtliy process that 
requires much advance planning and many safeguards to protect habitat. 

Occasionally, some storm water management ponds in the County are dredged. The County 
has a dredging project for Centennial Lake. Currently, the Columbia Association is dredging 
from ail three of their lakes. 

Diversion 

A dlveraion is a new channel that sends fioodwatere to a different location, thereby reducing 
flooding along an existing watercourse. During nonnal flows, the water steys in the old channel. 
During flood flovt/s, the floodwaters spill over to the diveraion channel or fennel, which carries 
the excess water to a receiving lake or river. Unless the receiving water body is relatively close 
to the flood prone stream and the land in between is low and vacant, the cost of creating a 
diveraion can be prohibitive. Where topography and land use are not fevorable, a more 
expensive tunnel is needed. Sometimes diversions could cause new flood problems when 
diveraion channels may be blocked by residente who do not understend, or disagree with, their 
purpose. 

Occasionally tiie County's Bureau of Environmentel Services relocates a short stretch of stream 
channel, by a few feet in an eflbrt to flx and relocate an eroding stream bank away from a 
stmcture (house, shed, fence, etc). There are no other dlveraions in Howard County on record. 
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CHAPTER 7: NATURAL RESOURCE PROTECTION 

Introduction 

Natural resource protection activities focus on prasen/ing floodplains and wateraheds, thereby 
improving their naturally beneficial fonctions. These fonctions include: storage of floodwatera, 
absorption of flood energy, groundwater recharge, removal/filtering of excess nutriente, 
pollutente, and sedimente firom floodwatera, habitet for flora and feuna, and recreational and 
aesthetic opportunities, among othera. These measures are implemented by a variety of public 
and private entities ranging from local park districte and regulatory agencies to land developera 
and fermera. The fellowing flve natural resource protection activities are discussed below in light 
of reducing the County's susceptibility to flood damage and also in improving the quality of life in 
the community: 1) Chesapeake Bay Critical Area Program; 2) wetiand protection and forest 
conservation; 3) erosion and sedimentation control; 4) best management practices; and 5) 
dumping regulations. 

Wetland Protection and Forest Conservation 

Wetlands are often found in floodplains and depression areas of a waterahed and also serve as 
a natural fllter to help improve water quality and provide healthy habitet for flsh, plante, and 
wildlife. They receh/e and store floodwaters, thus slowing and reducing downsti^am flows and 
protect shorelines fron\ erosion. Wetiands are regulated by the U.S. Amny Corps of Englneere 
and the U.S. Environmentel Protection Agency under Section 404 ofthe Clean Water Act. Both 
these agencies are required to sign off on individual pennite. There are also nationwide permite 
that allow small projects that meet certein criteria to proceed without individual pennite. The 
purpose of the permit Is to protect wetiands by preventing development that would adveraely 
affect them, and in thi$ case, wetlands are required to be mitigated. Wetiand mitigation can 
include creation, restoration, enhancement or preservation of wetiands. The appropriate type of 
mitigation is addressed in each permit. Development regulations and educating property ownera 
and local officials on the benefite are some ways to protect wetlands. 

As reported in the 1999 Comprehensive Recreation, Parks and Open Space Plan, tiie County 
has approximately 3,000 acres of nontldal wetlands, most of which are located in stream valleys 
associated with the 10O-year fioodplain. Section 16 of tiie County Code addresses wetiands and 
specifies the tollowlng; 

• Grading, removal of vegetetive cover and trees, paving, and new stixictures are not 
pemiitted within 25 feet of a wetland in any zoning distilct. 

• Grading, removal of vegetetive cover and trees, paving, and new structures are not 
permitted within 50 feet of an intermittent stream bank; 75 feet of a perennial stream 
bank fer Use I streams as classified by the Maryland Department of tiie Environment in 
residential zoning districte; 100 feet of a perennial stream bank for Use 111 and IV 
streams; and 50 feet of a perennial stream bank in nonresidential zoning districte. 

Section 16.116 ofthe Subdivision and Land Development Ordinance discusses ttie protection of 
wetiands and streams. Grading, removal of vegetative cover and trees, paving, and new 
stmctures is not permitted witiiin 25 feet of a wetiand in any zoning district. Grading, removal of 
vegetative cover and ttees, paving and new stmctures is not permitted within: 
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(I) 50 feet of an intermittent stream bank; 
(ii) 75 feet of a perennial stream bank for use 1 streams as classified by the Maryland 
Department ofthe Environment in residential zoning districte and residential and open 
space land uses; 
(ill) 100 feet of a perennial stream bank for use III and IV streams; and 
(iv) 50 feet of a perennial stream bank in nonresidential zoning districte. 

In residential subdivisions, wetiands, streams, and their buffera are required to be iocated in 
required open space or a non-buildable presen/ation parcel rather than on residential lote. 

The Howard County Forest Consen/ation Manual is the technical manual used to esteblish 
stendards of performance required in preparing forest stend delineations and forest 
consen/ation plans. The Forest Consen/ation Manual is prepared by the Department of Planning 
and Zoning. The Manual includes stendards and guidelines for forest consen/ation plans, forest 
stend delineations, reforestation and afforestetion, forest mitigation banking, and other forestry 
related activities. 

The Maryland Forest Service defines a buffer of at least 50 feet to be ferested on each side of a 
stream with an increase of 4 feet fer every 1 percent increase in slope. Section 12 ofthe County 
Code discusses Forest Conservation requiremente. A Forest Consen/ation Plan is required fer a 
subdivision plan, site. Unless exempted, any peraon or unit of local government developing land 
40,000 square feet or greater in an area is required to tile a ferest consen/ation plan with the 
Department of Planning and Zoning. 

Erosion and Sedimentation Control 

Erosion occura along stream banks and shorelines when the volume and velocity of flow or 
wave action destebllize and wash away the soil. Surfece water runoff can erode soil firom 
constmction sites, sending sediment into downstream waten/vays. This sediment tends to settie 
down when the water fiow slows down and can clog storm sewera. drain tiles, culverts and 
ditohes and reduce tiie water transport and storage capacity of river and stream channels, lakes 
and wetlands. When channels are constricted and fiooding cannot deposit sediment in the 
bottomlands, and resulte in clogged streams or increased dredging coste. These issues are 
addressed through sedimentetion and erosion measures which Include: phased consti'uction, 
minimal land clearing, and stebilizing bare ground as soon as possible with vegetetion and other 
soil stebilizing practices. Erosion and sedimentetion control regulations mandate that these 
types of practices be incorporated into construction plans. They are usually oriented toward 
constmction sites rather than farms. The most common approach is to require applicante fer 
permite to submit an erosion and sediment control plan for the constmction project. 

Erosion and Sediment Conttrol regulations are contained In Chapter 7 of the County's Design 
Manual. The Department of Public Worics coordinates with the Howard Soil Consen/ation 
District in administering soil erosion and sediment control regulations in the county. The Howard 
Soil Consen/ation District is the ultimate review and approval authority. Field inspection fer 
erosion and sediment control fecilities and practices are conducted by tiie Department of 
Inspections, Licenses, and Permite. The Maryland Department ofthe Environment's (MDE) 
publication, Maryland Stendards and Specifications fer Soil Erosion and Sediment Control serve 
as the basis for soil erosion and sediment control in Howard County. 
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Section 16.123 of tiie Land Development and Subdivision Ordinance addresses Sediment 
Control issues: 

• The developer is required to plan for practical and effective sediment control on the site 
to prevent off-site damages due to erosion and sedimentetion processes which are 
accelerated by changing vegetation and grades. 

• Plans for erosion and sediment conti'oi measures are required to be prepared in 
accordance witti ttie requiremente of the Howard Soil Consen/ation District and be 
approved by the Department of Planning and Zoning in consultetion with the Soil 
Consen/ation District, the Department of Inspections, Licenses and Permite and the 
Department of Public Works. 

The County is also responsible for tiie coordination ofthe erosion and sediment control with 
other componente ofthe storm drainage system, the provision of standard deteils, application of 
erosion control to storm drains and supplementel requiremente related to both health and 
safety. 

The erosion and sediment control plans are required to indicate how sediment will be prevented 
from entering the filtration area. Filta^ation BMP's such as bloretention. surface sand filtera, 
underground sand filtera. perimeter sand filtera. organic filtera and pocket sand filtera and non-
stmctural BMP's such as dry wells, dry swales, wet swales, etc. cannot sen/e as a sediment 
control device during constmction. 

Based on erosion and sediment control regulations from the Maryland Department ofthe 
Environment, an approved plan is required for any earth disturisance of 5,000 square feet or 
more and 100 cubic yards or more; plan approval exemptions for agricultural uses; plan review 
and approval by the Howard Soil Conservation District; and project inspection by tiie County's 
Department of Licensing and Permitting. Clearing or grading activities that disturb less than 
5,000 square feet of land area and less than 100 cubic yards of earth are not required to submit 
a plan. 

The County's Department of Public Works-Bureau of Highways coordinates various water 
quality programs and designs storm drains and storm water ponds for esteblished parte of the 
County. The County follows a Stete mandated maintenance program and County staff Is 
required to check and clean storm water ponds and dredge them periodically. 

Best AAanagement Practices 

The term Best Management Practices refera to design, consti'uction and maintenance practices 
and criteria that minimize the impact of storm water mnoff rates and volumes, prevent erosion, 
protect natural resources and captore nonpoint source pollutente (including sediment). In 
addition to preventing Increases in downstream fiooding and minimizing water quality 
degradation, BMPs presen/e beneficial natural features onsite, maintein natural base fiows, 
minimize habitet loss, and provide multiple uses of drainage and storage fecilities. 

Point source pollutente come ftom pipes such as tiie outfell of a municipal wastewater treatment 
plant. They are regulated by the Environmentel Protection Agency and Maryland Department of 
the Environment. Nonpoint source pollutante come from non-specific locations and are harder to 
regulate. Examples of nonpoint source pollutante are lawn fertilizera, pesticides, and other ferm 
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chemicats, animal wastes, oils from street surfeces and industrial areas and sediment from 
agriculture, construction, mining and forestry. 

The Genera] Plan 2000 encourages Uie development and implementetion of watershed 
management plans as a comprehensive approach to protecting and restoring the County's 
water resources. The Plan promotes Best Management Practices to protect water quality and 
avoid erosion as part of agricuKural activities and land development^. 

The Department of Public Works, Bureau of Environmental Services is entrusted with the 
responsibility of inspecting and requiring maintenance ofthe BMPs. These BMPs that the 
Bureau oversees are not agricultural in natore, but are storm water management BMPs built as 
part of approved development plans. Structoral BMP fecilities that are outilned in the Storm 
water Design Manual are required to be located on open space lote within the appropriate 
easemente. BMP's on individual lote such as dry wells, rain gardens and overiand fiow used to 
obtein stornn water management disconnection credite are not required to have easemente. 

Dumping Regulations 

While BMPs address pollutente that are liquids or suspended in water tiiat are washed into a 
lake or stream, dumping regulations address solid matter, such as shopping carts, appliances 
and landscape waste tiiat can be accldentelly or intentionally thrown into channels or wetlands. 
Although these materials do not pollute the water, they can obstmct fiows and reduce the 
channels' and wetlands' ability to convey or clean storm water. Many cities have nuisance 
ordinances that prohibit dumping garbage or other "objectionable waste" on public or private 
property. People may not realize the consequences of their actions and for example, may fill In 
the ditch in their fix>nt yard without realizing that it is needed to drain street runoff. Therefore, a 
dumping enforcement program could prevent tiiis and help in education people on the same. 

Dumping and placing debris in channels are addressed in Section 18.500 ofthe Howard County 
Code. Residente are prohibited from discharging any pollutent or non-storm water discharge 
into a storm drainage facility or watenvay which contemlnates or altera the physical, chemical, 
or biological properties of any water conveyed to a storm drainage fecility including, without 
limitation, a change in the temperature, taste, color, turbidity, or odor. 

Exceptions to tiiis rule include: waferiine fiushing or discharges from other poteble water 
sources, landscape inlgation or lawn watering, diverted stream fiows, rising groundwater, 
unconteminated groundwater infiltration, unconteminated pumped groundwater, foundation or 
footing drains, air conditioning condensate, Irrigation watera, springs, individual residential 
vehicle washing, fiows from riparian habitete and wetlands, dechlorinated swimming pool 
discharges, and fire fighting activities; and discharges pennltted under a NPDES stornn water 
discharge pemnit or a non-stomn water discharge permitted under a NPDES discharge permit. 

Dumping into streams and rivera is considered a violation of the Howard County Code. This 
includes grass clippings and branches that can accumulate and plug channels. Residente are 
also encouraged to check tiiat local storm drains are clear of debris when a heavy rein or snow 
event is expected, to prevent water from backing up and fiooding local areas. 

2006 Land Preservation, Recreation, and Paries Plan 
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CHAPTER 8: PUBLIC INFORMAnON 

Introduction 

The Public Information aspect of fiood mitigation involves the dissemination of pertinent 
information to property ownera, rentera, businesses, and local officials about hazards such as 
fiooding and ways to protect people and property fi^m these hazards. These actions are 
intended to educate the community and encourage them to be better prepared to fece a hazard. 
Public information can be disseminated in many ways. The following six methods are discussed 
in this chapter: 1) Map information; 2) Library and websites; 3) Outreach projecte; 4) Technical 
assistence; 5) Real estate disclosure; and 6) Educational programs. 

lUiap information 

Flood maps provide valuable information about past and potential fiood hazards and can help 
residente and businesses, who are aware ofthe potential hazards, teke steps to avoid problems 
and/or reduce their exposure to flooding. They are also usefel to real estete agente and house 
huntera as they can determine if a property is flood prone and whether flood insurance may be 
required. 

The Department of Planning and Zoning and the Department of Inspection, Licenses and 
Permite (for building permite) enforce the floodplain management ordinances and coordinates 
the review of new development projecte in the floodplain with developers and their consultente. 
In the past, the County has filed a Letter of Map Amendment (LOMA) for the owner and 
conducted the sun/ey as well, but tills has been discontinued due to the liability issue. Presently, 
the property owner hires a sun/eyor to file the LOMA with FEMA. All papenivork is sent by the 
property owner to, and administered by, FEMA. The County may get a phone call that the owner 
Is Interested in filing a LOMA, but don't typically receive anything from the owner or from FEMA 
once a LOMA has been issued. 

Library and Web Sites 

The community library and local web sites are common places for residente to seek information 
on hazards, hazard protection, and protecting natural resources. Interested property ownera can 
read or check out handbooks or other publications that cover tiieir situation. Libraries also have 
their own public infonnation campaigns witii displays, lectures, and otiier projecte, which can 
augment the activities ofthe local government. However, more recently, web sites have become 
popular as research tools as they provide quick access to a wealth of public and private sites 
and sources of Information. 

The main library is located on LitHe Patuxent Parkway and ite five branches are located in East 
Columbia, Elkridge, Glenwood, Miller, and Savage. The libraries stock flood related books and 
publications. The libraries' website offera a search feature where flood related books, 
publications and FIRMS may be viewed by typing the keywords on their website 
http://polaris.hcIibrary.org/potaris/search/search resulte.aspx?cbc=1.1033.0.0.6&type=Keyword&t 
emi=flood%20&by=KW&sort=RELEVANCE&Ilmlt=TOM=*&query=&page=0. 
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The County and local libraries provide residente with flood risk Infonnation FEMA FIRMs. These 
maps show the locations of properties relative to the floodplain. The County's website at 
http://gis.howardcountymd.gov/lnteractiveMap/Myinteractive.aspx enables resident to access 
the County mapping Geographic Information Systems and map their location to determine if 
they are in a flood area. 

The Howard County website houses a link to flood Information at 
http://www.howardcountymd.gov/DOA/DOA_PIO_Floodlnfo.htm. The link conteins information 
on what county residente should do during heavy rains and how to prepare during a flood. The 
link also conteins a list of firequentiy fiooded roads within the County for residente to avoid 
during a fiooding situation. The link also conteins information on Emergency Preparedness 
information: How to prepare for emergencies before they happen, emergency preparedness 
kite, and links to the Maryland Emergency Management Agency. 

The following is a list of FEMA infonnation booklete, manuals, and brochures that are available 
for review at the County building. In addition to these, there are other manuals and guides 
available for County officials. 

1. Guide to Flood Maps 
2. Preparing for Disaster 
3. Preparacion y seguridad en inundaciones (Spanish) 
4. National Flood Insurance Program Top Ten Facte for Consumera 
5. An Insurance Preparedness Guide for Natoral Disastera 
6. Hun'icane Floods- Safety Tips fer Coastel Inland Flooding 
7. Flood Preparation and Safety 
8. After a Flood-The Firat Steps 
9. After tiie Storm - A Citizen's Guide to Understending Storm Water 
10. Repairing Your Flooded Home 
11. Preparing Makes Sense-Get Ready Now, by Homeland Security 
12. Flood Insurance Rate Maps 

Outreacii Projects 

Outreach projecte are tiie firat step in providing property ownera information on property 
protection and assisting them in the design and implementetion of projecte. They include 
distributing notices to fiood prone property ownera to introduce the idea of property protection 
and identitying sources of assistance or articles In the newspaper. Examples of other 
approaches to improve awareness include the following: 

• displays in public buildings or shopping malls; 
• articles and special sections In newspapera; 
• radio and TV news releases and interview shows; 
• fiood protection videos for cable TV programs or to loan to organizations; 
• presentetions at meetings of neighborhood groups, realtora, bankera, or other special 

interest groups; 
• open houses that discuss fiood-proofing techniques; 
• web site notices witii hyperlinks to other sources of information; and 
• school cunicula on fiood preparedness and fiood safety. 
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The Department of Public Works, Bureau of Environmental Sen/ices sends out annual lettera to 
property ownera located In or near areas that are subject to fiooding. The letter conteins 
information on the location of fiood maps, permits, clearing of storm drains, obtaining fiood 
Insurance and importent websites. 

Teclinical Assistance 

Technical assistence is typically provided by experte such as the local building department steff 
who offer free advice in terms of various available options and guide residente. Some building 
department or public worics steff visit properties and offer suggestions. Most can recommend or 
identify qualified or licensed companies, an activity that is especially appreciated by ownera who 
are unsure ofthe project or the contractor. This is very helpfol to educate ownera who do not 
feel ready to retrofit their buildings without appropriate guidance. Technical assistence can be 
provided in one-on-one sessions with property owners or can be provided through seminara or 
open houses on specific topics such as: retrofitting techniques, selecting qualified contractora, 
and carrying out preparedness activities. 

Another effective technique is called a flood audit. This involves a fiood expert to visit a fiood 
prone site, locates past and potential (e.g., the 100-year) fiood depths on the property, and 
discusses alternative protection measures witii the owner. The owner is given a written report 
with recommendations and a photograph of tiie property showing fiood depths. 

When a development project is being proposed in the fioodplain, the County steff cun'ently does 
not provide technical assistance (for example, inferming the owner and developer that 
construction of structures should be as fer away from source of fiooding as possible and if any 
tilling woukl be required), or altemate mitigation solutions. 

The County's Bureau of Environmentel Services that coordinates and prepares various 
environmentel studies also provides technical advisora for surfece and ground-water quality 
projecte. the reservoir protection program, and fer watershed studies. 

Real Estate Disclosure 

in many Instences, people feel, in hindsight, that they would have teken steps to protect 
themselves from a disaster, such as a flood, if tiiey had known their property was in a flood-
prone area. 

Federal law: Federally regulated lending institutions must advise applicante fer a mortgage or 
other loan that is to be secured by an Insurable building that the property is in a floodplain as 
shown on the Flood Insurance Rate Map. Flood Insurance is required for buildings located 
within the base floodplain if the mortgage or loan is federally insured. However, because this 
requirement has to be met only 10 days before closing, often the applicant is already committed 
to purchasing the property when they flrst leams of the flood hazard. 

Maryland Real Property Disclosure Act: Eff&ctive October 1, 2005, a new Maryland law took 
effect that substantially affects residential real estate sales within the State. Under the new law, 
a seller of reskiential real property - unless othenvise exempt - vi/ould still be required to 
complete and deliver to the purchaser a disclosure or disclaimer statement. In addition to this, a 
seller - whether the seller elects to give disclosure or disclaimer - is required to disclose to the 
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purchaser, any latent defects of which the seller has actual knowledge. Under the new law, a 
latent defect is defined as material defects in real property or an improvement to real property 
that a purchaser would not reasonably be expected to ascertain or observe by a careful visual 
inspection of the real property and which would pose a direct threat to the health or safety of the 
purchaser or an occupant of the real property, including a tenant or invitee of the purchaser. 

Currentiy, there is no requirement by the Board of Realtora for real-estete agent disclosure if a 
property is located in the floodplain. 

Environmentel Educational Programs 

Environmentel education programs can teach children about natural hazards, their cause and 
effect, and ways to be better prepared to fece hazards, which can, in torn, be imparted to tiieir 
parente. Assignmente on developing an emergency kit for speclflc hazards can get parente 
interested and become involved in the exercises. Educational programs can be underteken by 
schools, park and recreation departmente, consen/ation associations, and youth organizations, 
such as the Boy Scoute, Campfire Girls and summer camps. 

The Department of Recreation and Parks regulariy offera classes in environmentel education. 
Programs are tellored to the needs of adult or children's groups. 

The County hoste an annual Susteinabllity Summit "Greener Choices, Greener Worid" in 
Howard Community College in April. At the GreenFest, citizens are provided with information to 
make their envlronmente more ecologically sound. The event focuses on purchasing green 
producte, ecological home cleaning and lawn care, alternative energy, water consen/ation and 
reuse, organic and local food, and tips for greening everyday activiti'es. 

On July 14, 2010 a Rain Garden Woricshop was conducted by the Department of Public Works 
in Etlicott City. The workshop demonstrated ways to design, build and Insteil rain gardens to 
help soak up rainwater from downspoute, driveways, and sidewalks while protecting local 
waten/vays. The County, In cooperation with the Howard County Master Gardenera and the 
Unlveralty of Maryland, has created a rain garden demonstration at the Howard County landfill. 
Residente can view the garden as tiiey drive In to drop off their waste materials, in addition, the 
County has a rain barrel program where they provide a firee rain banel to residente. Rain barrels 
help residente control the runoff leaving their property. Those residente whose properties abut a 
stream, can also obtein free trees from the County through the Stream ReLeaf Program run by 
the Department of Recreation and Paries. 

Font Hill Wetland Paric offera educational programs on wetiands and tiie critical role they play in 
the Chesapeake Bay Waterahed. This program is administered by the County's Recreation and 
Parks Department. 
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CHAPTER 9: GOALS AND OBJECTIVES 

introduction 

The Mitigation Strategy comprised of goals, objectives, and recommendations, serves as the 
long-term roadmap for reducing potential losses identified in the eariier sections ofthe report. 
This Chapter identifies goals and objectives to help the County to be better prepared to face 
flooding and specific actions that should be implemented to reduce the community's 
vulnerability to fiooding. 

Goals and Objectives 

The goals and objectives form a basis upon which, specific miti'gation actions will be developed. 
During the Hazard Mitigation Steering Committee meetings and Public Meetings held in July 
and August 2010, citizens and local govemment representatives discussed the findings ofthe 
vulnerability assessment, ite implications for fiooding, and actions tiiat needed to be taken to 
mitigate ttie fiood risk. Mitigation goals and objectives have been developed for ttie County and 
ite population center on this pramise. For the purpose of this report, goais and objectives have 
been defined as the following: 

« Goals are general guidelines that explain what is to be achieved. They are usually broad 
polby-type statements, long term and represent global visions. 

• Objectives define strategies or implementation steps to attain the identified goals. Unlike 
goals, they are more specific and measurable. 

The foltowing goals and objectives developed in this Plan have been divided into same 
categories as chaptera 3 through 8 in the report: prevention; property protection; stmctural 
projecte; emergency services; natural resource protection; and public Information. 

Prevention 

Goal 1: Language in existing plans and ordinances should address protecting properties within 
the County from flooding. 

• Identity techniques to ensure that development or redevelopment in the County does not 
increase the vulnerability to flooding. 

• Continue to ensure prcper enforcement of stendanjs and ordinances to make them more 
effective. 

Property Protection 

Goal 2: New constructkin and reconstrucUon should be resistant to flood damage. 

• Encourage high-risk, pre-FIRM residential structures to use retroflttlng techniques to 
avoid repeated flooding. 
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• Support projecte and programs to retrofit, relocate/acquire structures that are suscepti'ble 
to flooding. 

Emergency Services 

Goal 3: Critical facilities should be less vulnerable to flooding. 

• Identify appropriate mitigation techniques for critical fecilities in the floodplain. 

Goal 4: Residents should be notified to evacuate earty in the event of a fiood. 

• Improve public awareness and outreach during hazard evente. 

Goal 5: Better coordinatton and notification procedures during emergencies are needed. 

• Continue to coordinate between departmente witiiin the County and population center 
that are responsible for Implementing flood mitigation activities. 

Structural Projects 

Goal 6: It must be ensured that bridges, dams, and other structures maintain structural integrity. 

• Continue to ensure regular maintenance of flood structures in the county. 

Natural Resource Protection 

Goal 7: Existing natural resources and open-space within the floodplain and watersheds should 
tte protected. 

• Continue to encourage Best Management Practices for stonn water management and 
erosion and sediment control. 

Public Infonnation 

Goal 8: Greater emphasis should be given to improving the flood-awareness among county 
resklents. 

• Involve community residente in the implementetion of this Flood Mitigation Plan and in 
protecting their own health, safety and property. 

• Educate citizens on the flood risk and practices to reduce the flooding potential in the 
county. 

• Take advantege of mitigation fending opportunities 
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Mitigation Actions 

This section includes specific mitigation projects that have been derived from the goals and 
objectives in Chapter 9 that should be implemented over a period of time. The mitigation actions 
developed have once again been classified in the same six categories as are the goals and 
objectives. For each action item, the relevant issue and the goal(s) the action supported by it, 
are identified. The agency or agencies responsible for implementation as well as applicable 
funding sources, an approximate cost, and general timeline for the implementation of each 
mitigation action are included. A detailed list of funding sources is provided atthe end of this 
chapter. The abbreviations used below in the mitigation actions refer to the funding resources 
listed. 

It is important to note that all of the responsible agencies listed below have ever-expanding 
responsibilities with limited staff resources. In order to accomplish many of these actions, 
strategies will have to be employed to either secure additional help or rearrange short-term 
priorities. 

Prevention 

The most recent Flood Insurance Study (and associated Flood Insurance Rate Maps) was 
completed for Hov\/ard County in 1986, DFIRiVls will be made available for comment in early 
2011, 
Action 1a: Incorporate the results of any new flood studies into the new Digital Flood Insurance 
Rate Maps (DFIRMs). 
Action 1b: Reconcile the new DFIRM data with tlie flood data in tfiis Fiood Mitigation Plan. 
Action Ic: Prepare new hydroioay and tivdraulic studies for tiie Patuxent and Patapsco areas. 
Goal: 1 
Responsible Agencies; Public Works-Bureau of Environmental Services: Storm Water 
Management Division 
Possible Funding Sources: FEMA's Map Modernization Program 
Approximate Cost: Staff time 
Timeline: 1a and lb : 1-2 years; 1c: 5-10 years 

The Comprehensive Plan touches on the 100-year floodplain and other environmentally 
sensitive areas. 
Action 2: Consider integration ofthe comprehensive plan with flood and other all-hazard 
mitigation plans. During the next update ofthe comprehensive plan, encourage emergency 
planners and comprehensive planning staff from DPZ to worl< together to cross reference goals 
and objectives and actions between the Comprehensive Plan and the Flood Mitigation Plan to 
0nsufe that floodjssues are addressed in .the Comprehensive Plan. 
Goal: 1 
Responsible Agencies: Planning and Zoning, Public Works-Bureau of Environmental Services; 
Storm Water Management Division 
Funding Source: None required 
Approximate Cost: Staff time 
Timeline: 1-2 years 

There is a need to preserve areas that are envirohmentairy sensitive or hazardous for^ 
development such as: wetlands and flppdplains,-, For example, cluster development allows.for 
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'areas of concehFaJe^ undeveloped 
.'open space to preservb.envirpnmehtally sensitive areas. 
Action 3: Continue to e'nqourage various land planning techniques (cluster development and 
transfer of ̂ developmentrights} to provide.flexibility in design and conserve common open 
•Space.,, 
Goal: 1 
Responsible Agencies: Planning and Zoning 
Funding Source: None required 
Approximate Cost; Not applicable 
Timeline: 1-2 years 

There are areas within ttie County where large lots have been subdivided and trees have been 
cut down to accommodate for additional homes. Mature trees have been cut down and have not 
been replaced with new trees. 
Action 4: Worii with DPZ to examine inbuilding' within any area upstream that would contribute 
to additional flooding in a fiood-prone neighborhood and dear cutting of trees on these 
properties in areas such as Columbia Hills at the Intersection of Routes 29 and 108 and the 
intersection of Sybert and Meadowf^rook. 
Goal: 1 
Responsible Agencies: Planning and Zoning, Recreation and Parks 
Funding Source: County funds 
Approximate Cost: To be determined 
Timeline: 1-2 years 

The intensity of developrfient in the County and the fact that it is landlocked makes it more 
prone to flashfloods since water does not have a place to flow to. 
Action 5: Consider developing an Impervious Surface Ordinance for the County that encourages 
the reduction of newly installed impervious surfaces or offsets the impacts of these surfaces in 
the Countv. 
Goal: 1 
Responsible Agencies: Planning and Zoning 
Funding Source: None required 
Approximate Cost; Staff time 
Timeline: 3-5 years 

There is a need for improved coordination between various County departments and population 
centers within the county as well as at a regional level. 
Action 6a: Encourage the Fiood Mitigation Steering Committee (compn'sed of staff from DPW, 
DPZ. OEM. Transportation, etc.) to meet on a quarterly basis to discuss growing concerns. 
upcoming plans, and issues as identified by the constituent groups. 
Action 6b: Encourage participation of representatives from the population centers at the 
quarterly meetings, particularly homeowners associations and Columbia Association so they 
deal with citizens' flood-related concerns and develop remedies and solutions. 
Action 6c: Participate in regular regional meetings with Carroll and Baltimore Counties to 
address reaional flood mitigation issues. 
Goal; 5 
Responsible Agencies: Public Wc'ks-Bureau of Environmental Services; Storm Water 
Management Division. Office of Emergency Management, Carroll County Public Works. 
Baltimore County Public Works 
Possible Funding Sources: None required 
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Approximate Cost: Staff time 
Timeline: 1-2 years 

Property Protection 

, nunriber of properties within the c6ur(^ recur'rence interval ': 
events. The location of other properties that incur repeated losses will provide a good indication • 
of the areas and structures that will be threatened during a larger scale event. 
Action 7a: identify the "at-risk" that are prone to damage during flooding and conduct a survey of 
these properties. Collect the foilowing data for each "at-risk" property using the National Fiood 
Mitigation Data Collection Tool, FEMA 497 (also referred to as the National Tool or NT): 
structure type and condition, foundation type, number of stories, building size, depth of fiooding, \ 
occurrence of flash flooding, flood velocity, location ofthe structure in the floodway, and method 
of notification during a flood event. 
Action 7b: Develop a database ofpn^perties that have been relocated, acquired, elevated, or 
flood-proofed. Ensure that the database has up-to-date information on address, ownership, 
mitigation technique, date, and status. 
Goal: 2 
Responsible Agencies: Public Works-Bureau of Environmental Services: Storm Water 
Management Division 
Funding Source: FMA, PDM-C'' 
Approximate Cost; Staff time 
Timeline: 7a: 3-5 years; 7b; 1-2 years 

Emergency Services 

The risk assessment identifies three critical facilities in Howard County that are at risk from 
flooding. 
Action 8a: Develop appropriate mitigation solutions for High Road Academy School 
Action 8b^: Consider relocating the fite.station in Woodbine to higher ground. 
Goal; 3 
Responsibie Agencies: Public Works-Bureau of Environmental Services: Storm Water 
Management Division, Office of Emergency Management 
Possible Funding Sources: FMA, PDM 
Approximate Cost; $150,000+ 
Timeline: 3-5 years 

Senior centers in the county are used as emergency shelters. 
Action 9: Consider structural hardening ofthe facilities - senior centers - Bain. EUicott City, and 
Glenwood and the Departinent of Corrections Work Release Unit so they can setve as shelters-
during flood and wind events. - •. ,, . • 
Goal; 3 
Responsible Agencies: Office of Emergency Management 
Possible Funding Sources: FMA, PDM 
Approximate Cost: To be determined 
Timeline: 5-10 years 

" F M . \ - r-lood MitiLMtion .Assistance; PDM-( Pre Disn^ter Mitigation - Competitive 
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residerjfsln'the sou^ f)orfion of tHe county in the Elkriclge arid l^atapseo S ta te^a i 'F^ ' ^ 
'areas are outside the reach ofthe county sirens. There is a need to improve the County's flood 
•gaming system. ^ 
Action 10a: introduce a Community Notification System (phone, email, and self-registration) thai^ 
^ncompasses the southeastern part of the county near the viaduct as well as residents in flood- j 
prone areas. ^] 
Action 10b: Consider replacing the Dialogic System with a better emergency notification system.', 
Action 10c: Improve flood modeling system and capabilities to better predict crest height and 
Itiming. , 
Responsible Agencies: Office of Emergency Management, Department of Public Works -
Bureau of Environmental Services: Storm Water Management Division 
Possible Funding Sources: Emergency Management Planning Grant 
Approximate Cost: <$100,000 
Timeline: 10a and 10b: 1-2 years; lOcy 5-10 years 

Flashfloods tend to occur when streams overflow. Treat streams as flash flood prone areas. 
Action 11 a: Create a rating system for areas that flood quickly, to rate the degree offlashflood 
threat and enhance the current warning system based on the flashflood threat. 
Action 1 lb: Develop signage on roads that frequently flood to warn residents and commuters of 
the potential fiood hazard. 
Goal; 5 
Responsible Agencies; Public Works-Bureau of Environmental Services: Storm Water 
Management Division. Office of Emefgency Management 
Possible Funding Sources: None required 
Approximate Cost: Staff time 
Timeline: 1-2 years 

Structural Projects 

The wastewater treatment plant in Savage lies within the 100-year floodplain. 
Action 12: Monitor an ongoing engineering study to identify mitigation alternatives such as 
elevation, barnerwall. elevating equipment, etc.. for the wastewater treatment plant and 

umpina stations. 
Goal: 6 
Responsible Agencies; Public Works- Bureau of Environmental Services: Utility Design Division 
Possible Funding Sources: PDM. FMA 
Approximate Cost: Staff time 
Timeline: 1-2 years 

The County has a good dam inspection program. 
Action 13a: Continue to implement the dam inspection program for the regular maintenance of 
all dams in the county. 
Action 13b: Coordinate with the Bureau of Engineering to assist with inspections of bridges and 
dams to ensure integrity is maintained in the event of a flood. 
Goal: 6 
Responsible Agencies: Public Works-Bureau of Engineering 
Possible Funding Sources: None requ red 
Approximate Cost: Staff time 
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Timeline: Continuous 

,=he'clamsfirRn^C6unfy^^ bdTlt'fbr power ge"nefation"ah8"j%creH^^ 
llpt being, niaintained and therefore are not performing the functions for which they were -(l 
ilhtended, -*. • . " ' , / 
^pf/on 74: epnf/nue to support the.study of non-functioning dams on Patapsco River and 
femoy.^e:JhQ§eAhat are non-functioning^^ _ _ , : „ , , ! 
Goal: 6 
Responsible Agencies: Public Works-Bureau of Engineering 
Possible Funding Sources: None required 
Approximate Cost: Staff time 
Timeline; Continuous 

There are approximately 41 roads in the county that are frequently flooded, as identified by the 
'Department of Highways. 
Action 15: Continue to identify those roads that frequently flood and prioritize them to apply for 
federal funding to elevate these roads.. 
Goal: 6 
Responsible Agencies: Public Works-Bureau of Engineering, State Highway Administration 
Possible Funding Sources: Staff time 
Approximate Cost; Staff time 
Timeline: 1-2 years 

The area oh Route 1 at the junction between Howard and Prince George's County on the 
.Middle Patuxent River floods periodically. 
Action 16: Coordinate with the Public Works Department in Prince George's County to develop 
a mitigation solution. 
Goal; 6 
Responsible Agencies: Public Works-Bureau of Engineering, State Highway Administration 
Possible Funding Sources: Staff time 
Approximate Cost: Staff time 
Timeline: 1-2 years 

Natural Resource Protection 

Undeveloped land comprises over 20 percent of the total land area and is mostly concentrated 
ih the western part of the County. There is a need to protect natural resources and open-space, 
including parks and wetlands, within the floodplain and watersheds and consider raising the 
level of importance of preserving environmentally sensitive areas through the use of improved 
land use and storm water management principles. 
Action 17a: Continue to implement Jow impact development techniques, environmental site 
'design and best management practices to manage storm water to increase the amount of 
pervious suriaces by incorporating innovative methods including bio-retention areas, dry welis.. 
infiltration trenches, filter/buffer strips, vegetated swales, where appropriate. 
Action 17b: Develop incentives to promote green infrastructure concepts for storm water 
retention on private properties and promote the use of landscaping, rain gardens, rain barrels, 
etc. to retain water longer on properiies. 
Goal: 7 
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Responsibie Agencies: Public Works-Bureau of Environmental Services: Storm Water 
Management Division, Recreation and Parks, Planning and Zoning 
Possible Funding Sources: PDM, FMA 
Approximate Cost: Staff time 
Timeline: 16a: Continuous; 16b: 1-2 years 

There are areas'within the County thaTexperience storm water runoff issijes. For example" C)ld~', 
Columbia Road - Route 29 between Shaker Drive and Gorman Road experiences issues with 
storm water and the stream tributary ofthe Middle Patuxent, and Glen Court in Jessup that is 
built on a swamp. 
Action 18: Develop incentives to resolve storm water run-off issues in problem areas throughout, 
the County and work with individual properiy. owners to develop mitigation solutions. 
Goal: 7 
Responsibie Agencies: Public Works-Bureau of Environmental Services: Storm Water 
Management Ponds Division 
Possible Funding Sources: PDM, FMA 
Approximate Cost: Staff time 
Timeline: 1-2 years 

Clearing of trees for development has caused an increase of impervious surfaces and 
subsequent increase in run-off. 
Action 19a: Continue to implement the County tree planting program and examine the stream 
network to identify areas for more opportunities to plant trees and explore the tree canopy goal. 
Action 19b: Continue to enforce the Road Tree Law (to do no harm to existing trees on the 
boulevard). 
Goal; 7 
Responsible Agencies; Public Works-Bureau of Environmental Services; Storm Water 
Management Division, Bureau of Highways, Tree Maintenance, Planning and Zoning, 
Recreation and Parks 
Possible Funding Sources: PDM, FMA 
Approximate Cost; Staff time 
Timeline: Continuous 

in the Deep Run Watershed in Old Ellicott City, there is an island upstream that blocks the flow ' 
of water. 
Action 20a: Work with the Department of Natural Resources on watershed management issues 
and for periodic removal of debris from the stream at the Patapsco River and Historic Ellicott 
City. 
Action 20b: Coordinate with DNR- MDE, and the Department of Planning, on stream bank 
maintenance, debris removal, and excess sedimentation so as not to exacerbate the flood issue 
in Historic Ellicott City and explore funding opportunities. 
Goal: 7 
Responsible Agencies: Public Works-Bureau of Environmental Services: Storm Water 
Management Division 
Possible Funding Sources: PDM, FMA 
Approximate Cost: Staff time 
Timeline: 1-2 years 
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Public Information 

There Ts a need to continue coordination b^tyî een the fcourity and "residentsTn^the^flp'od 
to make residents aware of flood issues and literature that is readily available. 
Ac((on 21a. Continue to ensure that the libraries in the County are stocked with flood protection ^ 
publications. 
Action 21b: Introduce natural hazards awareness programs in schools. . /: 
Action 21c: Coordinate with OEM; continue to make flood information available (annual 
informational mailings/pamphlets to residents in the floodplain) to the citizens via the Public 'J 
Information Officer to be utilized during flood events. 
Action 21d: Continue to distribute pamphlets in advance to inform citizens about how fo.prepare' 
for potential flood events and for business owners reqardinq protecting inventory from flooding.. ^ 
Goal: 8 
Responsibie Agency: Office of Public Information, Public Works-Bureau of Environmental 
Services: Storm Water Management Division, Office of Emergency Management, Public 
Libraries 
Possible Funding Sources: Local funds 
Approximate Cost: <$50,000 
Timeline: Continuous 

The County's website could be further enhanced to contain more location-specific disaster-
related information. 
Action 22a: Include the following information: flood and hazard data, safety precautions and 
emergency procedures, flood mitigation options, and sources of funding. Also include flood-
related articles and success stories on the County's website. 
Action 22b: See http./ANWW.fema.gov/plan/prevent/floodplain/pubUcations.shtm for a detailed 
listing of flood-related publications and include this link on the County's webpage. 
Action 22c: Once they are completed, make DFIRMS available on the County's website that 
allows users to determine their flood zone and other property Information as well as aerial 

hotooraphs. 
Goal: 8 
Responsible Agency: Office of Public information, Public Works-Bureau of Environmental 
Services: Storm Water Management Division, Office of Emergency Management 
Possible Funding Sources: None required 
Approximate Cost: <$25,000 
Timeline: 1-2 years 

There is heed for technical assistance to flood prone property owners. 
Action 23a: Provide technical support to property owners: direct property owners to resources, 
property protection techniques, and funding sources. 
Action 23b:. Educate and make County staff available for on-site consultation as needed. 
Goal: 8 
Responsible Agencies: Public Works-Bureau of Environmental Services: Storm Water 
Management Division 
Possible Funding Sources: FMA, PDM-C, SRL 
Approximate Cost; Staff time 
Timeline: 1-2 years 

V I S \fiyH [811 



^ ̂ Irrim|?^fi5^^^ ^ '"-^ 
'^bii6n'24: Cqntiriije to. implenient mitigation actions from the Flood Mitigation Plan and strive to \ 
^fpoye up to'a Class 7 community where residents can obtain a 15 percent reduction in flood 
iris.ur:aoeepCO.(Dluri)S--.^^- . .. :"..^ . . . 
Goal: 8 
Responsible Agencies: Department of Public Works-Bureau of Environment Services: Storm 
Water Management Division 
Funding Source: FMA 
Approximate Cost: Staff time 
Timeline; Continuous 

The DFIRMs for Howard County ai'e scheduled to be released after January 2011, Once 
adopted by the County Council, these digital maps will replace the paper FIRMs and become 
the official designation of flood zones in the county. Therefore it will be critically important for all 
stakeholders to understand how to use a DFIRM to make planning, building, and insurance 
decisions. 
Action 25: When DFIRMs become available, provide training ofthe use of DFIRMs to 
stakeholder groups Including planners, engineers, realtors, and community leaders. 
Goal: 8 
Responsible Agencies: Department of Public Works-Bureau of Environment Services; Storm 
Water Management Division 
Funding Source: Local funds 
Approximate Cost: <$25,000 
Timeline: 1-2 years 

Plan Implementation 

It must be ensured that this Flood Mitigation Plan is properly implemented and updated. 
Action 26a: Work with the Fiood Mitigation Plan Steering Committee and members of the public 
who are interested in flood-related issues to implement this plan and review its progress. 
Action 26b: Meet every six months to review projects that have been completed, altered, or are 
no longer applicable. 
Action 26c: Update the Flood Mitigation Plan every five years and after a flood event. 
Action 26d: Integrate this Plan into the All-Hazard Mitigation Plan as an annex. 
Goal: All goals 
Responsible Agencies: Public Works-Bureau of Environmental Services: Storm Water 
Management Division, Office of Emergency Management 
Funding Source: No funding required 
Approximate Cost: Staff time 
Timeline: Continuous 

Funding Sources 

The following funding sources provide grants fer flood mitigation planning and project related 
activities: 
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Hazard Mitigation Grant Program (HMGP) - HMGP is administered by FEMA and provides 
grante to stetes, tribes and local governmente to implement hazard mitigation actions after a 
major disaster declaration. The purpose ofthe program is to reduce the loss of life and 
property due to natural disastera and to enable mitigation activities to be implemented as a 
community recovera from a disaster. Eligible projects Include: elevating flood-prone homes 
or businesses; acquisition of flood-prone homes from willing ownera and returning the 
property to open space; retroflttlng buildings; and construction of floodwall systems to 
protect critical fecilities. 

Pre-Disaster Mitigation (PDM) Program - The PDM program provides fends fer hazanj 
mitigation planning and the implementetion of mitigation projecte prior to a disaster event. 
The program provides technical and financial assistence to Stetes and local governmente to 
assist in the implementation of pre-disaster mitigation actions, which must be cost-effective 
and designed to reduce injuries, loss of life and damage and destruction of property. 

Flood Mitigation Assistence (FMA) Program - FMA provides funding to assist communities 
and stetes In implementing actions that reduce or eliminate the long-temi risk of flood 
damage to buildings, manufectured homes, or other National Flood Insurance Program 
(NFIP) insurable stmctores with a fecus on rapetitive loss properties. The NFIP enables 
property ownera in participating communities to purchase insurance as a protection against 
flood losses in exchange fer State and community floodplain management ragulations that 
reduce feture flood damages. Three types of FMA grante are available to Stetes and 
communities: 1) planning grante to prepare Flood Mitigation Plans; 2) project grante to 
implement measures to reduce flood losses, such as elevation, acquisition, or relocation of 
NFlP-lnsured structures; and 3) technical assistence grants fer the Stete to help administer 
the FMA program and activities. 

• Severe Repetitive Loss (SRL) - A SRL property is defined as a residential property that is 
covered under a NFiP flood Insurance policy and: 1) that has at least four NFIP claim 
paymente (including building and contente) over $5,000 each, and the cumulative amount of 
such claims paymente exceeds $20,000; or 2) for which at least two separate claims 
paymente (building paymente only) have been made with the cumulative amount of the 
building portion of such claims exceeding the market value ofthe building. Eligible flood 
mitigation project activities under tiie SRL program include: 1) acquisition and demolition or 
relocation of at risk stmctures and converaion of the property to open space; 2) elevation of 
existing stixictores to at least the base flood elevation; 3) minor physical localized flood 
reduction projecte; and 4) dry flood-proofing for historic properties. 

Most Stete and Federal grant programs require local communities to provide at least part of the 
necessary project fending in real dollara or through "in-kind" sen/ices. While the percentege of 
local contribution varies from program to program. Local communities need to assess their 
flnanclal capability and resources to implement their hazard mitigation action plans. 
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CHAPTER 10 - PRIORITIZATION AND PLAN MAINTENENCE 

Prioritization 

Once the mitigation actions were flnalized by the Steering Committee, mitigation actions were 
prioritized based on the following evaluation criteria The fellowing questions were used bythe 
Steering Committee to determine the level (high, medium, and low) for the social, 
administrative, and economic considerations for each action. These priorities were translated 
Into pointe and fecilitete tiie ranking and Identlflcation of high priority projecte. 

Social Considerations ~ Life/Safety Impact 

• Will tiie project have minimal/direct/or signiflcant Impact on the safety of businesses, 
residents, and properties? 

• Will the proposed action adversely affect one segment of the population? 
• Will the project be a proactive measure to reducing flood risk? 

Administrative Considerations - Administrathre/Technical Assistance 

• Is there sufficient steff currentiy to implement the project? 
• Is training required for the steff to implement this project? 

Economic Cons/deratfons - Project Cost 

• What is the approximate cost of the project? 

These considerations were then grouped into low, medium, and high categories and assigned 
the following pointe: Timelines for these projecte were also esteblished: Short range projecte -
implemented within flrst 2 yeara; Medium range projects - 3 to 5 yeara; and Long range projecte 
- over 5 yeare. 

Criteria Higil Pointa IHadlum Pointe Low 

Life/Safety 
impact 10 

Significant impact 
on public safaty 
for businesses, 
lesidents, 
properties 

6 

Direct impact on 
businesses, 
residents, 
properties 

2 

Minimal/negligible 
Impact on 
businesses, 
residents, 
properties 

Adminietrative/ 
Tecii Asaiatance 5 

No additional staff 
or technical 
support needed to 
impiement action 

3 

Some 
administrative 
and technical 
support needed 
to implement 
action 

1 

Significant 
administrative and 
technical support 
needed to 
implement action 

Project Cost 5 Low cost 
(<$25,000) 3 

Moderate cost 
($25,000-
$100,000) 

1 
High cost to 
implement 
(>$100.000) 
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Table 10.2 Prioritization of mitigation actions 
Action 

No. Project Description 
Life/ 

Safety 
Impact 

Admin/ 
Tecii 

Support 
Cost 

Total 
Score 

Timeline 

la/lb/1c Incorporate the results of anyxiew flood studies into the , 
new Digital Flood Insurance Rate Maps,(DFIRMs)! 

5.3 3.4 5 13.7 1-2 years 

Reconcile the new DFIRM data with the flood data in this' 
Flood Mitigation Plan. 

5.3 3.4 4.6 13.3 1 -2 years 

Prepare new hydrology and hydraulic studies for the 
Patuxent and Patapsco areas. 

5.3 3.4 4.6 13.3 5-10 years 

2 Consider integration of the comprehensive plan with 
flood and olher all-hazard mitigation plans Dunng the 
next update of the comprehensive plan, encourage 
emergency planners and comprehensive planning staff 
from DPZ lo worK together to cross reference goals and 
objectives and actions between the Comprehensive Plan 
and Ihe Flood Mitigation Plan to ensure lhat flood issues 
are addressed in the C o m p r e h e n s i v e P lan 

4.6 3.8 5 13.4 1-2 years 

3 Continue to encourage various land planning techniques 
such as cluster development and transfer of 
development righls to provide flexibility in design and 
conserve common open space. 

4.3 3.8 f) 13.1 1-2 years 

4 Work with DPZ to examine 'inbuilding' wiihin any area 
upstream thai would contribute to additional flooding in a 
flood-prone neighborhood and clear cutting of trees on 
these properties in areas such as Columbia Hills at the 
Intersection of Routes 29 and 108 and the intersection of 
Sybert and Meadov/brook. 

5 3.8 5 13.8 1-2 years 

5 Consider developing an Impervious Surface Ordinance 
for (he County that encourages the reduction of newly 
installed impervious surfaces or offsets the impacts of 
these surfaces in the County, 

4.3 3.4 5 12.7 3-5 years 

6a/6b/6c Encourage the Flood Mitigation Steering Committee 
(compnsed of staff from DPW. DPZ. OEM. 
Transportation, e tc) to meet on a quarterly basis to 
discuss growing concerns, upcoming plans, and issues 
as identified by the constituent groups 

3.3 4? . 5 13 Continuous 

Encourage participation of representatives from the 
population centers at these quarterly meetings, 
particularly homeowners associations and Columbia 
Association so they deal with citizens' flood-related 
concerns and develop remedies and solutions. 

3.3 4.2 5 12.5 1 -2 years 

Participate in regular regional meetings with Carroll and 
Baltimore Counties lo address regional flood mitigation 
issues. 

3.3 4.2 5 13 1-2 years 

7a/7b Identity the "at-risk' that are prone to damage during 
flooding and conduct a survey of these properties 
Collect the following data for each 'at-risk' properly 
using the National Flood Mitigation Data Collection Tool, 
FEMA 497 (also referred to as the National Tool or NT) 
structure type and condition, foundation type, number of 
stories, building size, depth of floodir}g, occurrence of 
flash flooding, flood velocity, location of tfie slructure in 
the floodway. and method of notification during a Hood 
event. 

S 3.S 3 14.8 3-5 years 

Develop a database of properties lhal have been 
relocated, acquired, elevated, or flood-proofed. Ensure 
that the database has up-to-date infonmation on 
address, ownership, mitigation technique, date, and 
status. _ _ = . , . . • . . . .• , , . 

•5.3 4.2 5 15 5 1-2 years 
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Action 
No. Project Description 

Life/ 
Safety 
Impact 

Admin/ 
Toch 

Support 
Cost 

Total 
Score 

Timolino 

O^yy^q^^fipTopriafS^ifr^^ solutrofis for High Road 
^cademy Sbtibol . ,. 

3 3.4 164 3-5 years 

Consider relpcatin^^'lhe fira station in Woodbine to 
hgher ground.; . ,. 

-T 
•J 0 4 12 4 3-5yr;;]rs 

5 Consider structural hardening of Ihe facilities on higher 
ground so they can serve as sfielters dunng flood and 
wind events _ _ 

7.6 2.2 1 10.8 5-10yi.:ars 

lOa/lOb/ 
10c 

Introduce a Community Notification System (phone, 
email, and self-registration) that encompasses the 
southeastern part of the county near the viaduct as well 
as residents in flood-prone areas 

a J :i.4 14.4 1-2 yi;ars 

Consider replacing the Dialogic System with a belter 
emergency notification system. 

7 2 3 3 1 3 ^ 1 -2 years 

Improve flood modeling system and capabilities lo belter 
predict crest height and timing. 

fi..'3 A 6 I 10.1 5-10 years 

l l a / 1 lb Create a raling system to rate the degree of flashflood 
threat and enhance Ihe current warnir>g system based 
on the flashflood threat. 

a 4.2 4.7 169 1-2 years 

[develop signage on roads that frequently flood to warn 
residents and commulers of the potenlial flood hazard 

G 5 3 14.0 1 2 years 

12 Monitor an ongoing engineering study lo identify 
mitigation alternatives such as elevation, barner wall, 
elevaling equipment, etc , for the wastewater treatment 
plant and pumping stations 

5.6 1 8 2.7 10.1 1-2 years 

13a/13b Conlinue to implement the dam inspection program for 
the regular maintenance of all dams in ihe counly 

(1.2 4.-3 4.6 174 Continuous 

Coordinate with the Bureau of Engineering to assist v/ilh 
inspections of bridges and dams to ensure integrity is 
maintained in Ihe event of a flood. 

8.2 4.6 4 6 17.4 Contlnucus 

14 Conlinue to support the study of non-functioning dams 
on Patapsco River and remove those thai are non
functioning and restore the environment. 

4 4 -3 ^3 6 Continuous 

15 Continue to identify those roads that frequently flood and 
prioritize Ihem to apply for federal funding to elevate 
these roads 

7.8 3 2 4.6 15.5 Continuous 

16 Coordinate with the Public Works Deparlment in Prince 
George's Counly to develop a mitigation solution 

4 5 4 3 5 13.8 1-2 years 

I7a/17b Continue to implemenl low impact development 
techniques , environmental site design, and besi 
management practices to manage slorm water lo 
increase the amount of pervious surfaces by 
incorporating innovative methods including bio-retention 
areas, dry wells, infiltration trenches, filter/buffer strips, 
vegetaled swales, where appropnale 

5 3 4 2 5 14.5 Coritiniious 

Develop incentives to promote green infrastructure 
concepts for storm water retention on pnvale properties 
an6 promote the use of landscaping, rain gardens, rain 
barrels, etc . lo retain water longer on properties. 

5 i 3 /J .T, l i 1 '. 2 years 

18 Develop incentives to resolve storm water managennent 
issues al Old Columbia Road and other problem areas 
in ttie county and wotk with individual property owners to 
develop mitigation solulions. 

5 7 3 S 4 ',' 1 -2 ye.'irs 
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Action 
No. Project Description 

Life/ 
Safety 
Impact 

Admin/ 
Tech 

Support 
Cost 

Total 
Score 

Timeline 

19a/19b Coniinue'10 jriiplem'eri'tltie'Go'^^^^^^ .V 
program, ex'amin^ the stream' network to idenlify areas •••̂  
for more opportunities lo plan't'lrees and .explore Ihe'tree' 
canopy goal, , , . • ';. 

4.4 5.8 15.2 Continuous 

Continue to enforce the Road Tree.Law (to do. no harm' j 
to existing trees on the .boulevard). ' 

4.4 5.8 5 15.2 Continuous 

20a/20b Work with the Department'of Natural Resources on 
watershed management issues and for periodic removal 
of debris (rom the stream at the Patapsco River and 
Historic Ellicott City. 

5.3 3.4 5 13.7 1 2 years 

Coordinale wilh DNR, MDE, and the Deparlment ot 
Planning, on stream bank maintenance, debris removal,, 
and excess sedimentation so as nol to exacerbate the 
flood issue in Historic Ellicott City and explore funding 
opportunities 

5.3 3.4 5 13.7 1-2 years 

21 a/21 b/ 
21c 

Continue to ensure that the libraries in tfie Counly are 
stocked wilh flood protection publications 2.3 3.8 3.3 9.4 Continuous 

Introduce natural hazards awareness programs in 
schools. 5 3.B 3.3 12.1 Continuous 

Coordinale with OEM to make ilood information 
available (via annual informational mailings to residents 
in the floodplain: pamphlet) to the citizens via the 
County's Public Information Officer to be utilized during 
flood events Continue to distnbute pamphlets in 
advance to inform citizens on how to prepare for 
potential flood events and to business owners on 
protecting inventory from flooding. 

5 3.8 3.3 12.1 Continuous 

22a/22b/ 
22c 

Include the following information, flood and hazard data, 
safely precautions and emergency procedures, flood 
mitigation options, and sources of funding Also include 
flood-related articles and success stories in the Counly 
newsletter. 

4.8 3 3 5 13.6 1-2 years 

See http //www fema.gov/plan/prevent/ 
floodptain/publications.shim for a detailed listing of flood-
related publications and include this link on the County's 
webpage. 

4.3 3.8 :'i 13.G 1-2 years 

Once they are completed, make DFIRMS available on 
the County's website that allows users to determine their 
flood zone and other property information as well as 
aerial photographs. 

4.3 3.3 5 13.6 1-2 years 

23a/23b Provide technical support to property owners: direct 
properly owners to resources, property protection 
techniques, and funding sources. 

5 3.3 5 133 1-2 years 

Educate and make County staff available for on-site 
consultatiori as needed. 

r 3 8 5 13.8 1-2 years 

24 Continue to implement mitigation actions from the Flood 
Mitigation Plan and strive lo move up lo a Class 6 
community vvhere residents can obtain a 20 percent 
reduction in flood insurance premiums 

5.7 3.4 •J 14.1 Continuous 

25 When DFIRMs become available, provide training of the 
use of DFIRMs to stakeholder groups including 
planners, engineers, realtors, and community leaders. 

2.5 3.3 5 -.1 3 
1-2 years 
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Act ion 
No. Project Descript inn 

Life/ 
Safety 
Impact 

Admin/ 
Tech 

Support 
Cost 

Total 
Score Timeline 

26a/26b/ 
26c/ 26d 

Work witJ^theTlopEt MiDgatlon Plain Steering;Committefe'' 
ahqi mem.bers of the public who are Interested In flood^ : 
related issues lo implement Ihis plan and'review its 
progress. 

0 2 4.2 5 15*1 Ccniiniirii.s 

Meet every six months lo review projects that have been 
completed, altered, or are no longer applicable. 5 9 •} 2 15 1 CoiiiiniKv.s 

Update the Flood Mitigation Plan every five years and 
after a flood event. 5.9 4 2 5 15 1 Continuous 

Integrate this Plan into Ihe All-Hazard Miligalion Plan as 
an annex. 6.2 4 2 15 4 Cor-.tini;ou3 

The actions listed have been prioritized into three categories: high, medium, and low priority, 
based on their total scores. 

Table 10.3 IVIitigation actions in priority order 
Action 

No. Project Description Total 
Score 

HIGH PRIORITY 

13a 
Corttinue to irrplemerit the darn ii i:it.<ection progr am for the regular maintenance of all dams 
in the courity. 

17.4 

13b 
Coordinate vj\lh the Bureau of Eni; veering. Licvjiisir: j and lnspec:ions to assist v,ri;h 
inspectioris of bridges and dams "i • ensure integrity is mairitained in the event of a flood. 

17.4 

11a 
Create a rating system to rate tt'i^ •I'igrc-e of f lashf lcd threat and enhance Ihe current 
v/arring system, based on the fla.'-"-'ood threat. 

169 

Sa Develop appropriate mitigation sc'h,lions for 1 ligh Road Academy School 16.4 

15 
Coritinue to identify those roads :l it frequently flooc and prioritize them to apply for federal 
funding to elevate those roads. 15.6 

7b 
Develop a database of properties. :hat have bi-en relocaterl, acquired, elevated, or flcod-
proofed. Ensure that the databasi- has up-to-dat2 ir'ormalion on address, ownership, 
niitigstion technique. •liV.a. and s* i'..is. 

15.5 

26a 
Work with the Flood Mitigation P.. i r Stee.nng '.^oxrT-.lttoe and rnenibers of the public wtio are 
interested in ilcod-related issuesimpicrT ient :his pian and review its progress. 

15.4 

2tjd Integrate this Plan into t!'',e All-H.:.::':rd r.!it:i;st.;:n P'an as an annex. 15.4 

19a 
Coritinue to implement the Couinv :rce planting program, c-xar'ninc the stream network to 
identify areas for more cpporluri:t:! S !c; plant trees ;jnd explore ttie tree canopy goal. 

15.2 

ISb Continue to enforce the Road Tr - -1 a,v -'.o J . ; - z '•::::r\ existing trees cn '.he bcii!e>.s.'di 15.2 

26b 
Meet every six months to reviev;: ir.jects that have r:een c,:inple".ed. altered, cr are no 
longer applicable. 

15.1 

26c i Update the l-lccd .Ms". ;ia:,on Pia' i ?.':•.•: a fiord ever.;. 15.1 
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Action 
No. 

Project Description 
Total 
Score 

MEDIUM PRIORITY . 

7a 

IdmtHy the "^-rislt" that are prone to damage during flooding and conduct a survey of these 
properties. Collect the fbllovAng data fbr each "at-risit' property using the National Flood 
Mitigation Data Collection Tool, FEMA 497 (also referred to as the National Tool or NT): 
structure type and condition, foundation type, number of atoriea, building size, depth of 
flooding, occunence of flash flooding, flood velocity, location of tha structure In the 
floodway, and method of notiflcation during a flood event. 

14.8 

17a 

Conflnue to implement low Impact development techniques, enuronmental site design, and 
best management pracOces to manage storm water to Increase the amount of pen/Ious 
surfaces by incorporating innovaUve methods including Uo-retention areas, dry wells. 
Infiltration trenches, filter/buffer strips, vegetated swales, where appropriate. 

14.5 

17b 
Develop Incentivas to promote green infrastructure concepts for storm water retention on 
private properties and promote the use of landscaping, rain gardens, rain baTOls, etc., to 
retain water longer on properties. 

14.5 

10a 
Introduce a Community Notification System (phone, email, and self-registration) that 
encompasses the souttieastem part of fhe county near the viaduct as well as residents in 
flood-prone areas. 

14.4 

18 
Develop incentives to resolve storm water management Issues at Old Columbia Road and 
other problem areas In the county and work vAth Individual property owners to develop 
mitigation solutions. 

14.2 

24 
Continue to Implement mitigation axAom from the Flood MWgatiwi Plan and strive to move 
up to a Class 6 community where residents can otitain a 15 percent reduction in flood 
insurance premiums. 

14.1 

l i b Develop signage on roads that frequently flood to wam residents and commuters of the 
potential flood hazard. 14 

4 

Work urith DPZ to examine 'InbulMIng' within any area upstream that wouM contribute to 
additional flooding in a flood-prone nelghbortiood and dear cutting of trees on these 
properties in areas such as Columbia Hills at the Intersection of Routes 29 and 108 and tin 
Intersection of Sybert and Meadowbrook. 

13.8 

16 
Coordinate with the Public Works Department In Prince George's County to develop a 
mitigation solution. 13.8 

23a Provide technical support to property owners: direct property owners to resources, property 
protection techniques, and funding sources. 13.8 

23b Educate and make County staff avallabte tor on-site consultation as needed. 13.8 

1a 
Incorporate the results of any new flood studies Into the new Digital Ftood Insurance Rate 
Maps (DFIRMs). 13.7 

20a 
Work with the Department of Natural Resources on watershed management Issues and for 
periodic removal of debris from the stream at flie Patepsco River and Historic EUk»tt City. 13.7 

20b 
Coordinate with DNR, MDE, and the D i r i m e n t of Planning, on stream bank maintenance, 
debris removal, and excess sedimentation so as not to exacerbate the flood issue In Historic 
Ellicott City and explore funding opportunities. 

13.7 

14 
Continue to support Hie study of non-functioning dams on Patapsco River and remove ttwse 
that are non-functioning and restore Hie environment 13.6 

22a 
Include the following information: flood and hazanj data, safe^ precautions and emergency 
procedures, flood rr^at ion options, and sources of fundir)g. 13.6 

22b See http:/ANWw.fema.gov/plan/preventffloodplain/pubncations.8htm for a detailed listing of 
flood-related publications and include this link on the County's webpage. 13.6 
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Action 
No. 

Prbject Description 
Total 
Score 

22c 
Ome they are completed, make DFIRMS avallabte on the County's website that allows 
users to detennine their flood zone and otiier property Infonnation as well as aerial 
photographs. 

13.6 

2 

Consider integration of Uie comprehensive plan with flood and otiier all-hazard mitigatnn 
plans. During tiie neiA update of the comprehensive pian, encourage emergency planners 
and comprehensive planning staff from DPZ to work together to cross reference goals and 
objectives and actions between tiie Comprehensive Plan and tiie Flood Mitigation Plan to 
ensure that flood Issues are addressed In tin Comprehensive Plan. 

13.4 

1b Recondte the new DFIRM data with ttie flood date in this Flood Mitigation Pian. 13.3 

Ic Prepare new hydrology and hydraulic studies for the Patuxent and Patapsco areas. 13.3 

10b Consider repladng the Dialogic System vAh a better emergency notiflcation system. 13.2 

3 
Continue to encourage various land planning technk^ues such as duster development and 
transfer of development righte to provide fIffidbilHy In design and conserve common open 
space. 

13.1 

LOW PRIORITY 

6a 
Encourage ttie Flood Mitigation Steering Comnfttee (comprised of staff fmm DPW, DPZ, 
OEM, Transportation, eto.) to meet on a quarterly basis to discuss grovring concerns, 
upcoming plans, and issues as Mentifted by ttie constituent groups. 

13 

6c 
Partidpato in regular regional meetings wHh Carroll and Baltimore Counties to address 
regional flood mitigation issues. 

13 

5 
Consider developing an impervious Surface Ordinance for the County ttiat encourages the 
reduction of nev4y installed impenrious surfeces or offsete the impacte of tiiese surfeces in 
Uie County. 

12.7 

6b 
Encourage parttdpaUon of representatives from Uie population centers at these quarterfy 
meetings, partteularly homeowners assodattons and Columbte Assodation so they deal 
vAth dUzens' flood-related concems and develop remedies and solutions. 

12.5 

8b Consider rekicatlng the fire station In Wbodblne to higher ground. 12.4 

21b Introduce natural hazards awareness programs In schools. 12.1 

21c 

Coordinate witii OEM to make flood Information avallabte (̂ ria annual Informational mailings 
to residente In ttie floodplain; pamphlet) to ttie dUzens via the County's Public Information 
Officer to be utilized during flood evente. Continue to dlstritnite pamphtete In advance to 
Inform dtizens on how to prepare for potential flood evente and to business owners on 
protecting inventory from flooding. 

12.1 

25 When DFIRMs become available, provide ttBlnIng of ttie use of DFIRMs to stakeholder 
groups Induding planners, engineers, realtors, and community leaders. 

11.3 

9 
Conskler sttuctural hardening ofthe fedlities on higher ground so they can senre as 
shelters during flood and wind events. 

10.8 

10c Improve flood modeling system and capabilttles to better predict crest tielght and timing. 10.1 

12 
Mordtor en ongdng engineering study to Uentlfy mitigation altemaUves such as elevation, 
banter wail, elevating equipment, etc., for ttie wastewater treafanent plant and pumping 
stations. 

10.1 

21a Continue to ensure Uiat ttie libraries in tiie County are stocked vntti flood protedion 
publicettons. 

9.4 
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Plan Maintenance 

Once this Plan has been reviewed by the Maryland Emergency Management Agency (MEI^A) 
and the Federal Emergency Management Agency (FEMA), the Plan will be adopted by the 
Howard County Council. 

This Plan is envisioned to be a 'living documenf; pian adoption is not considered the final step 
in the planning process but rather as a first step to implementation. The plan monitoring and 
maintenance schedule is a cycle of events that involves periodic review, adjustments, and 
improvement. 

in order to ensure that the Pian continues to provide a frameworlc fbr reducing the flood risk to 
the County, the Department of Public Works Bureau of Environmental Services: Storm Water 
Management Division will take responsibility to convene an annual meeting ofthe Hazard 
Mitigation Steering Committee. At this meeting, the Steering Committee will determine the 
status of each mitigation action. Each action proposed in the Mitigation Pian will be categorized 
as one of the following: completed, in progress, not started/delayed, modified, or cancelled. The 
Steering Committee will assist the Department of Public Works Bureau of Environmental 
Sen/ices: Storm Water Management Division in preparing a status report ofthe mitigation 
actions. 

in addition to conducting an annual review ofthe Plan, the Steering Committee will review the 
Plan within 30 days after a flood event. Each goal and objective will be examined fbr its 
relevance and its validity to the changing situation in the County, and the mitigation actions will 
be reviewed to ensure that they address any recent issues that may have stemmed from the 
disaster. 
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APPENDIX 

Meeting Materials 
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Kick Off Meeting -14 June 2010 

Agenda 

V I S I O N 
r i A H H I d a a C O H t g L ' i H O . L L C 

AGENDA 

Kick off Meeting -14 June 2010 

Flood Mitigation Plan - Howard Countv. Marvland 

• Project scope 

• All Hazards Mitigation Plan Status 

• Meetings 

• Schedule and Deliverables 

• Plan/Report Organization 

• Steering Committee 

• Existing County Plans and Reports 

• GiS Data 

• Discussion of Fiood Related issues 

• Questions 

• Adjournment 



Handout 

2010 FLOOD MITIGATION PLAM 

Howard Countv. MD 

Flood Mhioatlon CaDabllltlea Asaessmant Quertlonnalra 

1. CriUcalFscHlttBS Infonnation 
a. Have any critical fadKIiee sud) as pofice and fire stations, hospitals, schools, etc been damaged from past hazards? If so, please indteate the 

hazard event and describe the damage. 

Critical Faci% Address Hazard Event Damage Description 

b. Do any critical fedlttiee fall within flood hazard areas? If so, ptesse Indcate ttie ̂  of facility and location. 

Critical Facing Location 

2. Existing Plans and Ordinancas 
a. Does tiie County have the foHowhg plans? If so, indicate ttte document, year atSopieA, and ttie agencyMepartment that adn Îsters IL 

Type of Plan Nome of Document Year Adopted Administered 1^ 

Comprahensive Plan 

Land Use Pioi 

Zoning Ordinance 

Subdvi^ Ordinance 

Hazard MWgalion Ran 



Beachfront Management Plan 

Floodplain Development Ordiiance 

Stormwater Management Plan 

Local Emergancy OperatlonB Plan 

Risic Assessment 

Capital improvements Program 

b. Do your plans and ordinances axim the fbHowing policies? if yes, please indicate ttie n«ne of tt» plan or ordinanca 

Policy Yes/No Plan/Ordinance 

Is there a freeboard rsqulranwnt? If yes, how many fa^ 

Is there a policy preventing new development or substantial Improvemente to sbucbires In floodplains? 

Is ttiere a regulation prohibiting f i In the floodf^n? 

is tttere a regulation probating oidosure of stmctural elemente below BFE? 

Is ttiere a ragutatlon requiring fiD and bidkllng foundations be designed to protect tiiem from scour, ero^? 

Is there a requiremmt that critical facMw be protected from higher flood tevels? 

Is ttiere a policy encouraging duster development near floo4pl^, wettands? 

is ttiere a policy fbr prohibition against dumixng or placing debris In stream channels? 

Is ttiere a regulation requiring «osion and setfimenteUon conlrtil during oonatrucHon pnijecis to reduce 
siltation and loss of channel carrying capad^ 

is ttiere a requirement for new stniduras in ttie flooci^lain to sutoaiX ̂ * floor elevations? 



3. Flood Mtiffftkin Proiects 
a, Has the Coun̂  completed any flood mitigation projects in ttie past? If so, please intficato ttie type of project location, aiHt year of completKHi. 

Rood MIttgatlon Projects Yes/lto Location Year Compteted 

Property Protection 

Buyoute 

Bevafionofstructuraa 

Floodprooting 

Berms/Hoodwalls 

Stmctural Projects 

Leveee 

Drainage tedlKlea 

l̂ etonfion/detention basins 

Emergency Services 

Hazanl waming (sirens, reverse 911} 

Hazard reqwnse (EOC acflvation, evacuation orders) 

Post dbaster recoveiy (dearing streets, debris removal) 

Critical FadllHes Protection (powv stations, watorteewerfodltles, 
ponce, fir% EMS, hosfMiab) 

Natural Resource Projects 

W^ds protection 

Erosion and sedimentation control 

Public Outreach 

Map information 

La)rary resources 

Outreach prcilecte (newslettera, brochures) 

Bivironmentel education programs 

Real estate disdosuie 

4. Staff CapatiililiM and Bulldlna Data 

Staff Yes/No Department 

Floodplain Administrator 



Building Offldal/lnspector 

site Plan Reviews 

Surveyor • 

GIS Specialist 

Totel buHdlngs in floodplain 

Total flood insurance pdides 

Totel repeflthie loss stnjdures 

5. Trrinlnq 
a Has your staff had any training In ttie fbiowing? 

Training YesJNo Staff PosiUon 

QIS 

Floodplain managament/NFiP raguiaSons 

Community Rating System 

BuUlng Inspection 

Building ooda adfflhtislralidn 

Building retrofite 

Atoisss AuAMfe vowbOmaa^on: Nam re* 

Pttonenwntxr ^maSaildtBss. 



Sing-In 

First Steering Committee - 22 June 2010 
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Agenda 

Howard County 

FLOOD MiTKSATlQM PLAM 

Steering Committee Meeting #1 

22 June 2010 9am-11am 

AGEMDA 

Introductions - Howard Saltzman, Public Worlcs 

• Counly Staff 
• Steering Committee Members 
• Consultants 

o Deepa Srinivasan, President Vision Planning and Consulting, LLC 
o Dr. Mike Scott, Director, ESRGC 

PowerPoint Presentation - Deepa Srinivasan and Dr. Mike Scott 

• FMA Plan Requirements 
• Overview ofthe Hazard Mitigation Planning Process 
• Schedule 
• Requested Information 

Discussion - Group 

• Hazard Identification and Risk Assessment 
• Mitigation Capability Analysis and Distribution of Questionnaires 

Wrap-up - Deepa Srinivasan 

• Next steps 
• Steering Committee Meeting #2 and Public Meeting #1 
• Questions 

Adjournment 



9/19/2010 

Flood Mitigation Plan 
Howard County, MD 

rm 

Project Purpose 

Todevetop afloodn^lgatlonidantoimproi/e Hovmrd 
County's resfstonce to fioods t>y Identify^ actions to reduce the 
impact offloads to auntyresidtnts andstmctuns. 

Key Players 

Howard County Staff 
Flood Mitigation Plan Steering Committee 
Representat ives: Corumbl^ arkott city, Etkrfdge, savage, Vtet 
Frlendihlp 
Consultants 
• Deepa Srlnhnsan, Pruldent, Vision Planning ft Consulting 
• Dr. Mike Scott, Director, ESRGC® Salisbury University 
Public 
Maryland Emergency Management Agency (MEMA) 
Federal Emergency Managenient Agency (FEMA) 

Pro jec t Goals 

Tlie Flood Mitigation Plan fbr Howard County wi l l : 

' Be consistent with the requirements ofthe 44 Gxfe of 
Federal Regulations part 78.5 Flood MItigBtion Plan 
Development; 

' Help reduce the risk of loss of life, personal injury and 
property damage to the County^ residences and 
businesses by Identifying the flood risic; 

' Include mitigation strategies to address tha flood risk 
within the County; and 

- Gain approval from the MEMA and FEM/^ paving the way 
fer future federal funding of flood mitigatkin projects. 

4 i C o d e o f F e d e r a l R e g u l a t i o n s 

7 3 . 5 F l o u i J M i t i 9 d t i o i i P i a n R e q u i i e r n t ? i i L s 

Describe the planning process 
Describe public Involvemmt 
Include existing fkwd risk 
Include numberof estimated structures inthe fioodplain 
Identi^ repetitive loss sttuctures 
Identify extent of flood depth and damage potential 
Discuss floodplain management goals 
Identify and evaluate feasible mitigation actions 
Present a strategy for reducing flood risks 
Provide a strategy for continued compliance with NRP 
Describe procedures for ensuring Implementation, 
reviewing progress, and maldng revisions 
Provide documentation of Plan by legal authority 

Steps in the Planning Process 

Organize steering committee and process 
(meetings) 
Assess liazards, risks, vulnerability 
Assess local capabilities (questionnaire] 
' Existing Plans, Program^ Policies 
' Personnel and Equipment Resources 

- Local Codes and Zoning Ordinances 
• Current and Proposed Construction Projects 
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Steps in t h e P lann ing Process 

(con t 'd ) 

Develop goals and objectives and mitigation actions 
* Pnvintlen 
- PrepertyPratcedon 
* PuUctducMlaRafidAwaranM* 
• MibmlKuourMPratKaM 
* energancyServkBi 
* Strueluial PRIIKIB 

Writ« mitlgstlon pitn and prioritize projects (Evaluatkxi Criteria: 

* So<i,l 
* TMninl 
* Adminbtntim 
* Polhkal 
* ^ 
* EcMomtc 
• EnWranRiHiUl 

Steps in t h e P lann ing Process 

( con t ' d ) 

Develop implementation plan 
Prloritiesfbr Mitigation Actions 

Short-, Medium-, or Long-Range 

Potential Funding Sources 

Responsibie Entities 

- Target CcsnplBtion Dates 

Flve-Year Plan Maintenance Cycle 

M fret l i l ies 

4 Steering Committee Meetings 
• Meeting i : Planning process, schedule, deliverables, capability 

assessment 
• Meeting 2:1-lazardldentlftcatioî  risk assessment 
• Meeting 3: Goals and objectivas, mitigation action^ 

prioritlnUon 

a Public Meetings 
• Meeting 1 

• PtHintogpracen 
• HtEBnlklentlflcatlen,riskaswtmiii^capabUitr. 

• Meeting 3 
• GMliandoiijKthMS 
• MMgatton xOaes, prlarMutlon, and rmplwntntitkHi 

S u m m a r y o f H a z a r d s a n d R i s k 

Flood Related Hazards and their Level of RIsIc 
^ 2005 Maryland State Hazard Analysis 

M04 Howard County Hazard Mitigation Plan Update 

FlaedRatatadllMMdt 

UOSMMfMM 
Strti HuMd 

HawMCMmtpAU 
K U f A Mll||ltloil 
Han2004 

rrtfiVbauti(4aadliu Law 
ftah flood* 
Hvcrino flodhni 
HuirieuwAm^l Mernif LAW 

Stommm Lew 
Hnvyribi 

N a t i o n s ! F lood Insurance P r o g r a m 

HomdCoun^ 

Tho Gomnt iMMIvo map <Mo 4/D2S7 
FaMftOwnmurty BBto BaafcBipait BBMW 

CRS Clou 7. Bntiy datalUIW? dm 8. 
EaMttro K dacount fbrSFHA-lOH 
Eiratiha « dbcounl fbr nan SFHA - 6% 
latat VMUIumifwmni) 

H a z a i d i den l i r i t a i i o n r ind 

V u l n e r a b i l i t y Assessmen t 

Definitions 
' IHazard-tiiethreattothingswevalue 

Risk-the probability the hazard might occur 
•• Vulnerabillty-the potential for loss 
-- Mitigation Capability-the degree of ability to 

either remove the threat or to resist and/or 
recover from a hazard event 
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H a z a r d I d e n t i f i c a t i o n a n d 

V u l n e r a b i l i t y Assessmen t 

Seeic to determine for the loo-year riverine event: 
Where will it flood? 
How deep w}ll the floodwater likely be? 
Which stnictures are likely to be Impacted? 
What Is the value of those structures and their contents? 

- Whatisthelllceiydaniagetooccurfromaioo-yearevem? 
ooo-year flood - has a i M chance of happening every 
year 
Also, seek t o Inventory known or suspected 
stormwater fboding Issues^cations 

Hazard I den t r f i ca t i on a n d 

V u l n e r a b i l i t y Assessmen t 

Determined using: 
Fk)od insurance rate maps (FIRMs) - both old and new 

Most recent flood modeling software (HAZUS-MH) 
developed by FEMA 

The best data available 
USAGE, MDNR, MDP, MDAT, MDE, County Planning 
Ail the data has been complied 

• AGIS^sed spatial analysis 
• ^ I t a l mapping and analyris system 

' Inputfromiocaiexperts 

H a z a r d I d e n t i f i c a t i o n and 

V u i n e r a b i l i t y Assessmen t 

Method and Approach 
Collect all necessary data 
• Air photos, LIDAR, building locations, FIS, FIRMs, etc 

•- Field check all structures In the floodplain for 
construction types and foundation height 
Etealign FIRMs and create new interpolated cross 
sections, If necessary. 

' Use the FIS to inlbrm flood heights 
> input all data to HAZUS-MH model 
•> Display resutts 

H o w a r d C o u n t y D e p a r t m e n t s 

Planning and Zoning 
Firs and Rescue 
Environmental Sen/ices - stomnwater, solid waste 

Engineering - transportation, water and sewer, 
highways 

Inspections^ Licensing, and Permits 

Economic Development Authority 
Department of Housfng end Community Development 
GIS 
Recreation and Parks 

Capah i l i l y AssessmenI : - D o c u m e n t 

Reviev/ 

County comprehensive plan 
County economic development plan 
County hazard mitigation plan 
Building code 
Floodplain development ordinance 
Zoning Ordinance 
Subdivision regulatkms 
Stormwater management and sediment/eroslon control 
ordinance 
Emergency response/enwrgerKy operations plan 
County OP 
BCEGS -The Building Code Effectiveness Grading Sdiedule 
Open Space and preservation plans 

C.apabili i:y A^ isess inenl 

Q u e s t io nna i re 

Critical facilities In flood hazard areas 
Critical facilities damaged from past hazards 
Existing plans and ordinances 
Specif ic pol ic ies o n : freeboard, cluster development, 
protecting critical ftciriti'es, prohibiting fill, preventing new 
development in floodplain 

Completed flood mitigation projects 
StafRng capabilities 
Training 
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Schedu le 

Ttak J im 1 Mw 1 AuaM 

taHH K u r i l . HUB, W M n m 

0 

N e x t S teps 

Data Collection 
Hazard Identification and Risk Assessment 
Review of Plans and Ordinances 
Mitigation Capability Assessment 
Steering Committee Meeting #2 (21 July 
2010) 
Public Meeting #1 (21 July 2010) 



Second Steering Committee Meeting - 21 July 2010 
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Presentation 

2« ' Steering Comnuttec Meeting: 

I lazaid and Vulnerabil i ty 

Assessment Progress 

Mchsri5.Saia.PhD GIGP 
ESRQOSaiaburT Umveiscy 
Juir2i.2aia 

I Meet ing A ^ n d a 

» Discufis method steps 
m Examiflftmaps 
• Discuss parHculai-aFeas lhat need extra 

attention as well as particular mitisalion 
strstegles 

• Discuss putMc meeting agerxla 

I Method Srcps 

• Gather hiatoricai flood Infdnnallon 
oConipieied 

• Review svaSabls GIS dais 
> Conduct vulnerability assessment 
• Conduct mitigation cap^i i l i ty assessment 

o On.garng,iMn IwitwsubtKttrfthe next SC 
meeting. 
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i Review Available GIS Data 

Rood Elsvsuifts and PariDddtir 
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Rvvicw Availablfi GIS Diira 
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3 RHOnaMM 
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a StnOEHtrnnLDMI 

Conduct Hazni^ Assessment 

• Fernen.dFlRM smam 
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3 DigiUntneiacawnalenH»Ma«n*«nd«BKtratwiixhietf 

• Fwalaewn. I IU the HEC-RAS dRRM output 
- Run HAZUS FioedlntbmiBtan Tool tFiT} 
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M l 
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igridfafthaCamiv 

I Conduct Vulncrabilirv Assessment 

- (nmthQMefsedion with t ie Soodboundaiv 
n AddrMspoAMttiMttdtnernHriaiHwdRRU 

• ForoKliaddfesspaini,weeolec(ecl(arinfcnieif). 
a Buddnguao 

• ffMIFH.R«m.GMcinwni Inttnwfltae 
a TypcBltBiinOaiM 
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Prc l i in inan ' Resulrs 

• PisTiminaivwork eomplaisd, eompanng building 
locations wilKn lOO^yr flood zone 
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1 PFcIimiiiaiy Results -- Occupancy C.Liss 

v a ' B ' a n 
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Fcntical l-acilitics 

• very ntus vulmiatMlity with regard to critical 
faaRties 
a SMnrartacs,as5isladhoianB.tKi5|MBb.iiunng 

titmta. Bbrariea-allmmlmalnsh 
• Firs Stations 

0 lifilwn, S tam* . Wbadbrw 
• Schools 
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• Gr>vaiiwnent Buildings 
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! Next Steps 

• Ot}\teus protttonrs w orrois? 
• Areas of cnlieal concern 

a SleotlCily.canfialCcdunitMi Ethndps 
a MiateUwnshouUspeDficnllybeinendaMcl'* 

• Stomiwater t s i u e l ' 
• Are t lvre areas wher« miltgatlon mesEures 

a Han bean bnplerpenied in the pest? 
a ArtptaniwKbrthBfUluvs? 



First Public IVIeeting - 21 July 2010 

Press Release 

July 13, 2010 

Media Contact: 

Kevin Enright, Director, Office of Public Information, 410-313-2022 

Howard County to Hold Public Meeting on 
County's Future Fiood iViitigation Plan 

ELLICOTT CiTY, Î D - Howard County's Department of Public Works has received a Fiood 
Mitigation Assistance (FMA) grant fi'om the Maryland Emergency Management Agency (MEMA) 
to develop a flood mitigation plan and Identify the County's flood hazards, vulnerability to those 
hazards, and mitigation measures to help reduce those vulnerabilities and prevent the loss of 
life, Injury and property damage. 

The Department will hold its first public meeting in the planning process on Wednesday, July 21 
from 7 p.m. to 9 p.m., at 6751 Columbia Gateway Drive, Room 401 In Columbia. The public is 
encouraged to attend, especially residents who have an interest in properties iocated in fiood-
prone areas. 

During the first public meeting, a flood risk assessment will be presented and the public will 
have an opportunity to provide input A second follow-up meeting will take place on August 11 
same time and location ~ to present a draft Fiood Mitigation Pian and mitigation actions fbr 
public review and input. 

For more information about the meeting, contact Angela Morales, Environmental Planner fbr the 
Department of Public Works, Bureau of Environmental Services, (410) 313-6586 or send an e-
maii inquiry to amorales@howardcountvmd.aov. 
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